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ltem 14. Continued.
A. TABLE OF CONTENTS.

Delete the Table of Contents and substitute the accompanying new Table of Contents, each page bearing the notation
"ACCOMPANYING AMENDMENT NO. 0004 TO SOLICITATION NO. DACA63-00-B-0028."

B. CHANGES TO THE SPECIFICATIONS (VOLUME I - DINING FACILITY).

The following sections shall be voided and the accompanying new sections of the same title and number, each bearing
the notation "ACCOMPANYING AMENDMENT NO. 0004 TO SOLICITATION NO. DACA63-00-B-0028," shall be
substituted therefor:

03300 CAST-IN-PLACE STRUCTURAL CONCRETE

07413 METAL SIDING

07416 STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM
08520 ALUMINUM WINDOWS

10101 MISCELLANEOUS ITEMS

16710 PREMISES DISTRIBUTION SYSTEM

16781 MASTER ANTENNA TELEVISION SYSTEM

C. CHANGES TO THE SPECIFICATIONS (VOLUME Il - BARRACKS AND CENTRAL PLANT).

1) NEW SECTION.- Add the following accompanying new section, bearing the notation "ACCOMPANYING
AMENDMENT NO. 0004 TO SOLICITATION NO. DACA63-00-B-0028:"

09720 WALLCOVERINGS

2) SECTION 13280 - ASBESTOS ABATEMENT.- Following this section (Page 13280 - 55) add the accompanying
new SECTION 13280 - SURVEYS, each page bearing the notation "ACCOMPANYING AMENDMENT NO. 0004 TO
SOLICITATION NO. DACA63-00-B-0028."

3) REPLACEMENT SECTIONS.- The following sections shall be voided and the accompanying new sections of
the same title and number, each bearing the notation "ACCOMPANYING AMENDMENT NO. 0004 TO SOLICITATION
NO. DACA63-00-B-0028," shall be substituted therefor:

04200 MASONRY

07413 METAL SOFFIT

07416 STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM
16710 PREMISES DISTRIBUTION SYSTEM

16781 MASTER ANTENNA TELEVISION SYSTEM
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D. CHANGES TO THE DRAWINGS.

Replacement Drawings.- Replace the drawings listed below with the attached new drawings(s) of the same number,
bearing the notation "AM #0004":

Sequence No.

g02_4.cal G-2 INDEX OF DRAWINGS

c02_4.cal Seq2 C-2 DEMOLITION PLAN I

c03 4.cal Seq3 C-3 DEMOLITION PLAN II

c04_4.cal Seq4 C-4 DEMOLITION PLAN Il

c05 4.cal Seq5 C-5 UTILITY DEMOLITION PLAN I

c06_4.cal Seq6 C-6 UTILITY DEMOLITION PLAN II

c07_4.cal Seq7 C-7 LAYOUT PLAN I (BASE BID + OPTION #2)

c07a_4.cal Seq 7A C-7A LAYOUT PLAN | (BASE BID)

c07b_4.cal Seq 7B C-7B LAYOUT PLAN | (BASE BID + OPTION #1)

c08 4.cal Seq8 C-8 LAYOUT PLAN I

c09 _4.cal Seq9 C-9 GRADING PLAN | (BASE BID + OPTION #2)

c09a_4.cal Seq 9A C-9A GRADING PLAN | (BASE BID)

c09b_4.cal Seq 9B C-9B GRADING PLAN | (BASE BID + OPTION #1)

c10_4.cal Seq 10 C-10 GRADING PLAN Il

cll 4.cal Seq11 C-11 UTILITY PLAN I

cl2 4.cal Seq12 C-12 UTILITY PLAN I

cl3 4.cal Seq 13 C-13 SITE PLANIII

c28 4.cal Seq28 C-28 MISCELLANOUS DETAILS IlI

ad02_4.cal Seq 46 AD-02 DINING - FLOOR PLAN

ad08_4.cal Seq 52 AD-08 DINING - WALL SECTIONS |

adll 4.cal Seq55 AD-11 DINING- ROOM FINISH SCHEDULE

adl2_4.cal Seq 56 AD-12 DINING - DOORS, WINDOWS, & PARTITIONS

ad13 4.cal Seq 57 AD-13 DINING - DOOR & WINDOW DETAILS

sd05_4.cal Seq 74 SD-05 DINING - FOUNDATION SECTIONS - 2

sd06_4.cal Seq 75 SD-06 DINING - FOUNDATION SECTIONS - 3

sd09_4.cal Seq 78 SD-09 DINING - ROOF FRAMING PLAN

sd13_4.cal Seq 82 SD-13 DINING - ROOF FRAMING SECTIONS - 4

sd15_4.cal Seq 84 SD-15 DINING - MISC. FRAMING DETAILS - 2

ed09_4.cal Seq 140 ED-9 COMMUNICATION & FIRE ALARM RISER DIAGRAMS
edll 4.cal Seq 142 ED-11 PANEL SCHEDULES & COMMUNICATION DETAILS
ed12_4.cal Seq 143 ED-12 ELECTRICAL DETAILS & DIAGRAMS

g04_4.cal G-4 INDEX OF DRAWINGS

hOl1_4.cal Seq 144A H-1 REGULATED MATERIAL SAMPLE LOCATIONS & QUANTITIES - BUILD. NO. 9210
h02_4.cal Seq 144B H-2 REGULATED MATERIAL SAMPLE LOCATIONS & QUANTITIES - BUILD. NO. 9211
h03_4.cal Seq 144C H-3 REGULATED MATERIAL SAMPLE LOCATIONS & QUANTITIES - BUILD. NO. 9213
hO4_4.cal Seq 144D H-4 REGULATED MATERIAL SAMPLE LOCATIONS & QUANTITIES - BUILD. NO. 9214
ab03_4.cal Seq 147 AB-03 BARRACKS - FIRST FLOOR PLAN

ab04_4.cal Seq 148 AB-04 BARRACKS - SECOND FLOOR PLAN

ab05_4.cal Seq 149 AB-05 BARRACKS - THIRD FLOOR PLAN

ab06_4.cal Seq 150 AB-06 BARRACKS - BUILDING ELEVATIONS

ab07_4.cal Seq 151 AB-07 BARRACKS - ENLARGED PLANS

ab13_4.cal Seq 157 AB-13 BARRACKS - WALL SECTIONS I

ab20_4.cal Seq 164 AB-20 BARRACKS - ROOF DETAILS

ab21 4.cal Seq 165 AB-21 BARRACKS - DOOR SCHEDULE

ab28 4.cal Seq 172 AB-28 BARRACKS - BUILDING SECTION AND DETAILS
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ib04_4.cal Seq 176 IB-04 INTERIOR SIGNAGE SCHEDULE

ib06_4.cal Seq 178 IB-06 FIRST FLOOR SIGNAGE PLACEMENT

shb02_4.cal Seq 183 SB-02 BARRACKS - FOUNDATION PLAN

sh03_4.cal Seq 184 SB-03 BARRACKS - FOUNDATION SECTIONS & DETAILS |
eb10_4.cal Seq 258 EB-10 TELEPHONE RISER DIAGRAM

eb12_4.cal Seq 260 EB-12 TELEVISION RISER DIAGRAM

END OF AMENDMENT
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Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

00TCC

PRQIJECT TABLE OF CONTENTS

Bl DDI NG REQUI REMENTS, CONTRACT FORMS, AND CONDI TI ONS OF THE CONTRACT
DI VISION 0 - BI DDI NG REQUI REMENTS AND CONTRACT FORMS

00010 SOLICI TATI ON, OFFER AND AWARD, SF-1442 AND Bl DDI NG SCHEDULE
00100 | NSTRUCTI ONS, CONDI TI ONS AND NOTI CES TO BI DDERS

00110 BI DDERS CHECKLI ST

00500 FORMS

00600 REPRESENTATI ONS AND CERTI FI CATI ONS

00700 CONTRACT CLAUSES

00710 WAGE RATES

00720 AFFI RMATI VE ACTI ON PLAN

00800 SPECI AL CONTRACT REQUI REMENTS

00800A APPENDI X A EXAMPLES OF EMBEDDED SYSTEMS

SPECI FI CATI ONS
DI VI SION 01 - GENERAL REQUI REMENTS

01000 CONSTRUCTI ON SCHEDULE

01310 PROJIECT MEETI NGS

01312 RESI DENT MANAGEMENT SYSTEM ( RMS)

01320 PROJIECT SCHEDULE

01330 SUBM TTAL PROCEDURES

01340 COLOR/ FI NI SH SAMPLE BOARDS

01368 SPECI AL PROJECT PROCEDURES FOR FORT HOCD
01410 ENVI RONMENT PROTECTI ON

01415 METRI C MEASUREMENTS

01420 BASI C STORMMATER POLLUTI ON PREVENTI ON PLAN
01451 CONTRACTOR QUALI TY CONTROL

01500 TEMPORARY CONSTRUCTI ON FACI LI TI ES

01520 GOVERNMENT FI ELD OFFI CE

01560 TEMPORARY SAFETY CONTROLS

01580 BULLETI N BOARD AND PROQJECT SI GN

01720 SURVEY, LAYQUT, AND OTHER DATA

01770 CONTRACT CLOSEOUT

VOLUME | - DI NI NG HALL
DI VISION 02 - SITE WORK
02220 DEMOLI TI ON
02230 CLEARI NG AND GRUBBI NG

02300 EARTHWORK
02315 EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR BUI LDI NGS
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Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

02316
02364
02384
02510
02516
02526
02531
02556
02575
02630
02721
02722
02741
02748
02763
02770
02781
02841
02870
02920
02933
02940
02961

EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS
TERM TI Cl DE TREATMENT MEASURES FOR SUBTERRANEAN TERM TE CONTROL
DRI LLED PI ERS

WATER DI STRI BUTI ON SYSTEM

CONCRETE PAVEMENT

WHEEL STOPS

SANI TARY SEVEERS

GAS DI STRI BUTI ON SYSTEM

PAVEMENT REMOVAL

STORM DRAI NAGE SYSTEM

SUBBASE COURSES

AGGREGATE BASE COURSE

HOT-M X ASPHALT (HMA) FOR ROADS

Bl TUM NOUS TACK AND PRI ME COATS

PAVEMENT MARKI NGS

CONCRETE SI DEWALKS AND CURBS AND GUTTERS
BRI CK PAVERS

TRAFFI C AND HANDI CAP PARKI NG SI GNS

SI TE FURNI SHI NGS

TOPSA LI NG

ESTABLI SHVENT OF TURF

MULCHI NG FOR EROSI ON CONTROL

PLANTI NG OF TREES, SHRUBS, AND VI NES

Dl VI SION 03 - CONCRETE

03100
03150
03200
03300

STRUCTURAL CONCRETE FORMAORK

EXPANSI ON JOI NTS, CONTRACTI ON JO NTS, AND WATERSTOPS
CONCRETE RElI NFORCEMENT

CAST- | N- PLACE STRUCTURAL CONCRETE

DI VI SION 04 - MASONRY

04200

MASONRY

DI VI SION 05 - METALS

05090
05120
05210
05300
05410
05500

VELDI NG, STRUCTURAL

STRUCTURAL STEEL

STEEL JO STS

STEEL DECKI NG

COLD- FORMED STEEL STRUCTURAL FRAM NG
M SCELLANEOQUS METAL

DI VI SION 06 - WOODS & PLASTI CS

06100

ROUGH CARPENTRY

DI VI SION 07 - THERMAL & MO STURE PROTECTI ON

07110
07220
07240
07413

Bl TUM NOUS DAMPPROOFI NG

ROOF | NSULATI ON

EXTERI OR | NSULATI ON AND FI NI SH SYSTEM ( El FS)
METAL SI DI NG
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Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

07416 STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM
07510 BUILT-UP ROOFI NG

07600 SHEET METALWORK, GENERAL

07840 FI RESTOPPI NG

07900 JO NT SEALI NG

DI VI SION 08 - DOORS & W NDOWS

08110 STEEL DOORS AND FRAMES
08120 ALUM NUM DOORS AND FRAMES
08331 METAL ROLLI NG COUNTER DOORS
08353 OPERABLE PARTI TI ONS

08520 ALUM NUM W NDOWS

08700 BUI LDERS' HARDWARE

08810 GLASS AND GLAZI NG

DI VISION 09 - FIN SHES

09250 GYPSUM WALLBOARD

09310 CERAM C TI LE

09510 ACQUSTI CAL CEI LI NGS

09840 ACOUSTI CAL WALL TREATMENT
09900 PAI NTI NG, GENERAL

09915 COLOR SCHEDULE

DI VI SION 10 - SPECI ALTI ES

10101 M SCELLANEOQOUS | TEMS

10160 TA LET PARTI TI ONS AND VANI TY UNI TS
10260 WALL AND CORNER PROTECTI ON

10442 | NTERI OR SI GNACGE

10508 METAL LOCKERS

10800 TA LET ACCESSORI ES

DI VISION 11 - EQUI PMENT
11400 FOOD SERVI CE EQUI PMENT
DI VI SION 12 - FURNI SHI NGS

12320 COUNTERTOPS
12490 W NDOW TREATMENT

DI VI SION 13 - SPECI AL CONSTRUCTI ON

13110 CATHODI C PROTECTI ON SYSTEM ( SACRI FI Cl AL ANODE)

13814 BUI LDI NG PREPARATI ON FOR ENERGY MONI TORI NG AND CONTROL SYSTEMS ( EMCS)
13815 AUTOVATED METER READI NG SYSTEM

13851 FI RE DETECTI ON AND ALARM SYSTEM ADDRESSABLE

13935 DRY PI PE SPRI NKLER SYSTEM FI RE PROTECTI ON

13965 WET CHEM CAL FI RE EXTI NGUI SHI NG SYSTEM

DI VI SION 15 - MECHANI CAL
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Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

15080 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

15190 GAS PI PI NG SYSTEMS

15400 PLUMBI NG, GENERAL PURPOSE

15569 WATER AND STEAM HEATING OL, GAS OR BOTH, UP TO 20 MBTUH

15895 AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

15950 HEATI NG, VENTI LATI NG AND Al R CONDI TI ONI NG ( HVAC) CONTROL SYSTEMS
15990 TESTI NG, ADJUSTI NG, AND BALANCI NG OF HVAC SYSTEMS

15995 COWM SSI ONI NG OF HVAC SYSTEMS

DI VI SION 16 - ELECTRI CAL

16370 ELECTRI CAL DI STRI BUTI ON SYSTEM AERI AL

16375 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

16415 ELECTRI CAL WORK, | NTERI OR

16528 EXTERI OR LI GHTI NG | NCLUDI NG SECURI TY AND CCTV APPLI CATI ONS
16710 PREM SES DI STRI BUTI ON SYSTEM

16711 TELEPHONE SYSTEM OUTSI DE PLANT

16770 RADI O AND PUBLI C ADDRESS SYSTEMS

16781 MASTER ANTENNA TELEVI SI ON SYSTEM

16856 HEATI NG CABLE

VOLUME || - BARRACKS AND CENTRAL PLANT

DI VISION 02 - SITE WORK

02051 REMOVAL, RECYCLI NG AND DI SPOSAL OF REGULATED MATERI ALS
02111 EXCAVATI ON AND HANDLI NG OF CONTAM NATED MATERI AL

02315 EXCAVATI ON, FI LLI NG AND BACKFI LLI NG FOR BUI LDI NGS
02384 DRI LLED PI ERS

Dl VI SION 03 - CONCRETE

03100 STRUCTURAL CONCRETE FORMAORK

03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS
03200 CONCRETE REI NFORCEMENT

03300 CAST- I N- PLACE STRUCTURAL CONCRETE

DI VI SION 04 - MASONRY

04200 MASONRY

DI VI SION 05 - METALS

05090 WVELDI NG, STRUCTURAL

05120 STRUCTURAL STEEL

05210 STEEL JO STS

05300 STEEL DECKI NG

05410 COLD- FORMED STEEL STRUCTURAL FRAM NG
05500 M SCELLANEQUS METAL

DI VI SION 06 - WOODS & PLASTI CS
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06100
06200
06410

Dl VIS

07131
07132
07220
07240

07311
07413
07416
07510
07600
07840
07900

Dl VIS

08110
08120
08210
08331
08520
08700
08810
08950

Dl VIS

09000
09200
09250
09310
09510
09650
09900

Dl VIS

10101
10160
10260
10442
10508
10550
10800

Dl VIS

12490

Barracks Rebuild, 9200 Bl ock

ROUGH CARPENTRY
FI NI SH CARPENTRY
CUSTOM CASEWORK

ON 07 - THERMAL & MO STURE PROTECTI ON

POLYURETHANE DECK COATI NG SYSTEM
Bl TUM NOUS WATERPROOFI NG
ROOF | NSULATI ON

FHBR9

EXTERI OR | NSULATI ON AND FI NI SH SYSTEM (EI FS) EXTERI OR FI NI SH SYSTEM

(EFS)
ROOFI NG, STRI P SHI NGLES
METAL SOFFI T

STRUCTURAL STANDI NG SEAM METAL ROOF ( SSSMR) SYSTEM

BUI LT- UP ROOFI NG

SHEET METALWORK, GENERAL
FI RESTOPPI NG

JO NT SEALI NG

ON 08 - DOORS & W NDOWS

STEEL DOORS AND FRAMES

ALUM NUM DOORS AND FRAMES

WOCD DOCRS

METAL ROLLI NG COUNTER DOORS
ALUM NUM W NDOWS

BUI LDERS' HARDWARE

GLASS AND GLAZI NG

| NSULATED TRANSLUCENT SKYLI GHTS

ON 09 - FI NI SHES

BUI LDI NG COLOR AND FI NI SH SCHEDULE
LATHI NG AND PLASTERI NG

GYPSUM WALLBOARD

CERAM C TI LE

ACQOUSTI CAL CEI LI NGS

RESI LI ENT FLOORI NG

PAI NTI NG, GENERAL

ON 10 - SPECI ALTI ES

M SCELLANEQUS | TEMS

TO LET PARTI TI ONS

WALL AND CORNER PROTECTI ON
| NTERI OR SI GNAGE

METAL LOCKERS

POSTAL SPECI ALTI ES

TO LET ACCESSORI ES

ON 12 - FURNI SHI NGS

W NDOW TREATMENT
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Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

DI VI SION 13 - SPECI AL CONSTRUCTI ON

13280
13281
13805

13814
13815
13851

ASBESTOS ABATEMENT

LEAD HAZARD CONTROL ACTI VI TI ES

ONE- WAY FREQUENCY MODULATION (FM UTILITY MANACEMENT & CONTROL SYSTEM
(UMCS) DI G TAL CONTROL UNI'T

BUI LDI NG PREPARATI ON FOR ENERGY MONI TORI NG AND CONTROL SYSTEMS ( EMCS)
AUTOVATED METER READI NG SYSTEM

FI RE DETECTI ON AND ALARM SYSTEM ADDRESSABLE

DI VI SION 15 - MECHANI CAL

15080
15190
15400
15569
15650
15895
15950
15990
15995

THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

GAS PI PI NG SYSTEMS

PLUMBI NG, GENERAL PURPOSE

WATER AND STEAM HEATI NG O L, GAS OR BOTH, UP TO 20 MBTUH
CENTRAL REFRI GERATED Al R- CONDI TI ONI NG SYSTEM

Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

HEATI NG, VENTI LATI NG AND Al R CONDI TI ONI NG ( HVAC) CONTROL SYSTEMS
TESTI NG, ADJUSTI NG, AND BALANCI NG OF HVAC SYSTEMS

COWM SSI ONI NG OF HVAC SYSTEMS

DI VI SION 16 - ELECTRI CAL

16415
16528
16710
16711
16781
16856

ELECTRI CAL WORK, | NTERI OR

EXTERI OR LI GHTI NG | NCLUDI NG SECURI TY AND CCTV APPLI CATI ONS
PREM SES DI STRI BUTI ON SYSTEM

TELEPHONE SYSTEM OUTSI DE PLANT

MASTER ANTENNA TELEVI SI ON SYSTEM

HEATI NG CABLE

-- End of Project Table of Contents --
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Ft Hood Barracks Rebuild, 9200 Block - Dining Facility FHBRN
ACCOVMPANYI NG AMENDMENT NO. 0004 TO SCLI CI TATI ON NO. DACA63- 00- B- 0028

SECTI ON 03300

CAST- | N- PLACE STRUCTURAL CONCRETE
AMENDMENT #4

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACl | NTERNATI ONAL (ACI)

ACl 117/ 117R (1990; Errata) Standard Tol erances for
Concrete Construction and Materials

ACl 211.1 (1991) Standard Practice for Sel ecting
Proportions for Normal, Heavywei ght, and
Mass Concrete

ACl 214. 3R (1988) Sinplified Version of the
Recomended Practice for Eval uation of
Strength Test Results

ACl 301 (1996) Standard Specifications for
Structural Concrete

ACl 303R (1991) Cuide to Cast-1n-Place
Architectural Concrete Practice

ACI 305R (1991) Hot Weat her Concreting

ACI 318/ 318R (1995) Building Code Requirenments for

Rei nforced Concrete and Comrent ary

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO M 182 (1991) Burlap Cloth Made From Jute or Kenaf

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 31 (1991) Making and Curing Concrete Test
Specinens in the Field

ASTM C 33 (1993) Concrete Aggregates

ASTM C 39 (1994) Conpressive Strength of Cylindrica

Concrete Speci nmens

SECTI ON 03300 Page 1



Ft Hood Barracks Rebuild, 9200 Block - Dining Facility FHBRN
ACCOVMPANYI NG AMENDMENT NO. 0004 TO SCLI CI TATI ON NO. DACA63- 00- B- 0028

ASTM C 42

ASTM C 78

ASTM C 94

ASTM C 131
ASTM C 136
ASTM C 143
ASTM C 150
ASTM C 171
ASTM C 172
ASTM C 173
ASTM C 192
ASTM C 231
ASTM C 260
ASTM C 309
ASTM C 494
ASTM C 496
ASTM C 595
ASTM C 618

(1994) Obtaining and Testing Drilled Cores
and Sawed Beans of Concrete

(1994) Flexural Strength of Concrete
(Using Sinple Beam Wth Third- Point
Loadi ng)

(1996) Ready-M xed Concrete

(1989) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion
and | npact in the Los Angel es Machi ne

(1995a) Sieve Analysis of Fine and Coarse
Aggr egat es

(1990a) Slunp of Hydraulic Cenment Concrete
(1995) Portl and Cenent

(1995) Sheet Materials for Curing Concrete
(1990) Sanpling Freshly M xed Concrete

(1994a) Air Content of Freshly M xed
Concrete by the Volunetric Method

(1990a) Making and Curing Concrete Test
Speci nens in the Laboratory

(1991b) Air Content of Freshly M xed
Concrete by the Pressure Method

(1995) Air-Entraining Adm xtures for
Concrete

(1995) Liquid Menbrane-Form ng Compounds
for Curing Concrete
(1992) Chemical Adm xtures for Concrete

(1990) Splitting Tensile Strength of
Cylindrical Concrete Specinens

(1995a) Bl ended Hydraulic Cenents

(1996a) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzolan for Use as a M nera
Adm xture in Portland Cenent Concrete
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Ft Hood Barracks Rebuild, 9200 Block - Dining Facility FHBRN
ACCOVMPANYI NG AMENDMENT NO. 0004 TO SCLI CI TATI ON NO. DACA63- 00- B- 0028

ASTM C 685
ASTM C 881
ASTM C 937
ASTM C 940
ASTM C 1017
ASTM C 1059
ASTM C 1064
ASTM C 1077
ASTM C 1107
ASTM D 75

ASTM D 1751
ASTM D 1752
ASTM E 96

ASTM E 1155

CORPS OF ENG NEERS ( COE)

(1995) Concrete Made by Vol unetric
Bat chi ng and Conti nuous M xi ng

(1990) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

(1980; R 1991) Grout Fluidifier for
Prepl aced- Aggr egat e Concrete

(1989) Expansion and Bl eedi ng of Freshly
M xed Grouts for Preplaced- Aggregate
Concrete in the Laboratory

(1992) Chemical Adm xtures for Use in
Produci ng Fl owi ng Concrete

(1991) Latex Agents for Bonding Fresh to
Har dened Concrete

(1986; R 1993) Tenperature of Freshly
M xed Portland Cenent Concrete

(1995a) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory
Eval uati on

(1991a) Packaged Dry, Hydraulic-Cenent
Grout (Nonshri nk)

(1987; R 1992) Sanpling Aggregates

(1983; R 1991) Preformed Expansion Joint
Filler for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

(1984; R 1992) Prefornmed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

(1995) water Vapor Transm ssion of
Materi al s

(1996) Determ ning Floor Flatness and
Level ness Using the F-Number System
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COE CRD-C 94 (1995) Surface Retarders

COE CRD-C 104 (1980) Method of Cal cul ation of the
Fi neness Mdul us of Aggregate

COE CRD- C 400 (1963) Requirenments for Water for Use in
M xi ng or Curing Concrete

COE CRD-C 521 (1981) Standard Test Method for Frequency
and Anplitude of Vibrators for Concrete

COE CRD- C 540 (1971; R 1981) Standard Specification for
Nonbi t um nous Inserts for Contraction
Joints in Portland Cenent Concrete
Airfield Pavenments, Sawable Type

COE CRD-C 572 (1974) Corps of Engineers Specifications
for Pol yvinylchloride Waterstop

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

NI ST HB 44 (1995) NI ST Handbook 44: Specifications,
Tol erances, and O her Techni cal
Requi renents for Wi ghing and Measuring
Devi ces

NATI ONAL READY- M XED CONCRETE ASSOCI ATI ON ( NRMCA)

NRMCA TMMVB- 01 (1992) Truck M xer Agitator and Front
Di scharge Concrete Carrier Standards of
the Truck M xer Manufacturers Bureau

NRMCA CPMB 100 (1990) Concrete Plant Standards

NRMCA QC 3 (1984) Quality Control Manual: Section 3,
Pl ant Certifications Checklist:
Certification of Ready M xed Concrete
Production Facilities

1.2 LUMP SUM CONTRACT

Under this type of contract concrete itens will be paid for by |unp sum and
will not be neasured. The work covered by these itens consists of
furnishing all concrete nmaterials, reinforcenent, nmiscellaneous enbedded
mat eri al s, and equi pnrent, and perform ng all |abor for the forning,

manuf acture, transporting, placing, finishing, curing, and protection of
concrete in these structures.

1.3 SUBM TTALS
Governnment approval is required for submttals with a "GA" designation;

subnmttals having an "FIO' designation are for information only. The
follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
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PROCEDURES:
SD-08 Statenments
M xture Proportions; GA.

The results of trial mxture design studies along with a statenent giving
t he maxi mum noni nal coarse aggregate size and the proportions of
ingredients that will be used in the manufacture of each strength or class
of concrete, at |east 14 days prior to comrenci nhg concrete placing
operations. Aggregate weights shall be based on the saturated surface dry
condition. The statement shall be acconpanied by test results from an
approved i ndependent commercial testing |aboratory, showi ng that m xture
desi gn studi es have been nmade with materials proposed for the project and
that the proportions selected will produce concrete of the qualities

i ndicated. No substitutions shall be nade in the materials used in the

nm xture design studies without additional tests to show that the quality of
the concrete is satisfactory.

SD- 09 Reports
Testing and Inspection for Contractor Quality Control; GA.
Certified copies of |laboratory test reports, including nmll tests and all
other test data, for portland cenent, blended cenent, pozzol an, aggregate,
adm xtures, and curing conmpound proposed for use on this project.

SD-13 Certificates
Qualifications; FIO
Witten docunentation for Contractor Quality Control personnel.

SD- 14 Sanpl es

Surface Retarder; FIO

Surface retarder material with manufacturer's instructions for application
in conjunction with air-water cutting.

1.4 QUALI FI CATI ONS

Contractor Quality Control personnel assigned to concrete construction
shall be Anerican Concrete Institute (ACI) Certified Worknmen in one of the
follow ng grades or shall have written evi dence of having conpleted sinilar
qual i fication prograns:

Concrete Field Testing Technician, G ade |

Concrete Laboratory Testing Technician, Grade | or Il
Concrete Construction Inspector, Level I
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The foreman or lead journeyman of the flatwork finishing crew shall have
simlar qualification for ACI Concrete Flatwork Techni ci an/ Fini sher or
equal, with witten docunentation

1.5 FI ELD TEST PANELS

Field test panels shall be constructed prior to beginning of work using the
mat eri al s and procedures proposed for use on the job, to denbnstrate the
results to be attained. The quality and appearance of each panel shall be
subject to the approval of the Contracting Oficer, and, if not judged
satisfactory, additional panels shall be constructed until approval is
attained. Formed or finished surfaces in the conpleted structure shal

mat ch the quality and appearance of the approved field exanple.

1.6 GENERAL REQUI REMENTS
1.6.1 Tol er ances

Except as otherwi se specified herein, tolerances for concrete batching,

nm xture properties, and construction as well as definition of terns and
application practices shall be in accordance with AClI 117/117R. Level and
grade tol erance neasurenents of slabs shall be nade as soon as possible
after finishing;, when fornms or shoring are used, the neasurenents shall be
made prior to renoval.

1.6.1.1 Fl oors

For the purpose of this Section the follow ng term nology correl ation
between ACI 117/117R and this Section shall apply:

Fl oor Profile Quality

Classification From ACl 117/117R Thi s Section

Conventional Bullfl oated Sane
Conventional Strai ghtedged Samne

Fl at Fl oat Finish or Trowel Finish
Very Fl at Same. Use only with F-system

Level ness tol erance shall not apply where design requires floors to be
sl oped to drains or sloped for other reasons.

1.6.1.2 Fl oors by the F-Number System

The flatness and | evel ness of floors shall be carefully controlled and the
tol erances shall be measured by the F-Nunber system of Paragraph 4.5.6 and
4.5.6.1 of ACI 117/117R. The Contractor shall furnish an approved fl oor
profil ograph or other equi pnment capable of neasuring the floor flatness
(FF) nunber and the floor |evel ness (FL) nunber in accordance with ASTM E
1155. The Contractor shall performthe tol erance nmeasurenents within 72
hours after floor slab construction while being observed by the Contracting
O ficer. The tolerances of surfaces beyond the linmts of ASTM E 1155 (the
areas within 600 mm of enbednents and construction joints) shall be
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acceptable to the Contracting Oficer. Tolerances of the follow ng areas
shall neet the requirenents for the listed surfaces as specified in
paragraphs 4.5.6 and 4.5.6.1 of ACI 117/ 117R

Bul | f | oat ed- Al l Areas
St rai ght edged- All Areas
Fl oat Fi ni sh- Al l Areas
Trowel Finish- Al l Areas

1.6.1.3 Fl oors by the Straightedge System

The flatness of the floors shall be carefully controlled and the tol erances
shall be measured by the strai ghtedge system as specified in paragraph
4.5.7 of ACI 117/117R, using a 3 mstraightedge, within 72 hours after
floor slab installation and before shores and/or forms are renmoved. The
listed tol erances shall be nmet at any and every location at which the
strai ght edge can be pl aced

Bul | f| oat ed 13nmm

St rai ght edged 8mm

Fl oat Finish 5nmm

Trowel Finish 3mm
1.6.2 Strength Requirenments and w/ c Ratio
1.6.2.1 Strength Requirenents

Speci fied conpressive strength (f'c) shall be as foll ows:

COWPRESSI VE STRENGTH STRUCTURE OR PORTI ON OF STRUCTURE
(AME4)
21 MPa at 28 days Refer to contract drawings for limts

Concrete slabs on-grade shall have a 28-day flexural strength of 4.5 MPa
Concrete nade with high-early strength cenent shall have a 7-day strength
equal to the specified 28-day strength for concrete made with Type | or |
portland cenent. Conpressive strength shall be deternined in accordance
with ASTM C 39. Flexural strength shall be determ ned in accordance with
ASTM C 78

a. Evaluation of Concrete Conpressive Strength. Conpressive strength
speci nens (152 by 305 nm cylinders) shall be fabricated by the
Contractor and | aboratory cured in accordance with ASTM C 31 and
tested in accordance with ASTM C 39. The strength of the concrete
will be considered satisfactory so long as the average of all sets
of three consecutive test results equals or exceeds the specified
conpressive strength f'c and no individual test result falls bel ow
the specified strength f'c by nmore than 3.5 MPa. A "test" is
defined as the average of two conpanion cylinders, or if only one
cylinder is tested, the results of the single cylinder test.
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Addi ti onal analysis or testing, including taking cores and/or | oad
tests may be required at the Contractor's expense when the
strength of the concrete in the structure is considered
potentially deficient.

b. Investigation of Low Strength Conpressive Test Results. Wen any
strength test of standard-cured test cylinders falls bel ow the
specified strength requirenent by nore than 3.5 MPa or if tests of
field-cured cylinders indicate deficiencies in protection and
curing, steps shall be taken to assure that the |oad-carrying
capacity of the structure is not jeopardized. Wen the strength
of concrete in place is considered potentially deficient, cores
shall be obtained and tested in accordance with ASTM C 42. At
| east three representative cores shall be taken from each nmenber
or area of concrete in place that is considered potentially

deficient. The location of cores will be deterni ned by the
Contracting Officer to least inpair the strength of the structure.
Concrete in the area represented by the core testing will be

consi dered adequate if the average strength of the cores is equa
to at | east 85 percent of the specified strength requirenent and
if no single core is less than 75 percent of the specified
strength requirenent. Non-destructive tests (tests other than
test cylinders or cores) shall not be used as a basis for
acceptance or rejection. The Contractor shall performthe coring
and repair the holes. Cores will be tested by the Governnent.

c. Load Tests. |If the core tests are inconclusive or inpractical to
obtain or if structural analysis does not confirmthe safety of
the structure, load tests may be directed by the Contracting
O ficer in accordance with the requirements of ACI 318/ 318R
Concrete work evaluated by structural analysis or by results of a
| oad test as being understrength shall be corrected in a manner
satisfactory to the Contracting Oficer. All investigations,
testing, load tests, and correction of deficiencies shall be
performed by and at the expense of the Contractor and must be
approved by the Contracting O ficer, except that if all concrete
is found to be in conpliance with the draw ngs and specifications,
the cost of investigations, testing, and load tests will be at the
expense of the Governnent.

d. Evaluation of Concrete Flexural Strength. Flexural strength
speci nens (beans) shall be fabricated by the Contractor and
| aboratory cured in accordance with ASTM C 31 and tested in
accordance with ASTM C 78. The strength of the concrete will be
consi dered satisfactory so long as the average of all sets of
three consecutive test results equals or exceeds the specified
flexural strength and no individual test result falls belowthe
specified flexural strength by nore than 350 kPa. A "test" is
defined as the average of two conpani on beans. Additiona
anal ysis or testing, including taking cores and/or |oad tests may
be required at the Contractor's expense when the strength of the
concrete in the slab is considered potentially deficient.

1.6.2.2 Wat er - Cenent Ratio
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Maxi mum wat er-cenment ratio (wc) for normal weight concrete shall be as
fol | ows:

WATER- CEMENT RATI O, BY WEI GHT STRUCTURE OR PORTI ON OF STRUCTURE
0.50 to 0.55 Al'l structures

These w/ c's may cause higher strengths than that required above for
conpressive or flexural strength. The maximumw c required will be the
equi valent w/c as determ ned by conversion fromthe weight ratio of water
to cenment plus pozzolan, by the wei ght equival ency nmethod as described in
ACl 211.1.

.6.3 Air Entrai nnent

Except as otherw se specified for |ightweight concrete, all normal weight
concrete shall be air entrained to contain between 3 and 5 percent total
air, except that when the noninal maxi mum size coarse aggregate is 19 nm or
smaller it shall be between 4.5 and 7.5 percent. Concrete with specified
strength over 35 MPa may have 1.0 percent less air than specified above.
Specified air content shall be attained at point of placenent into the
forms. Air content for normal weight concrete shall be determined in
accordance with ASTM C 231.

.6.4 Sl unp

Slunp of the concrete, as delivered to the point of placenent into the
fornms, shall be within the following limts. Slunp shall be determined in
accordance with ASTM C 143.

Sl unp

Structural El enent M ni mum Maxi mum
Wal l's, colums and beans 50 mm 100 mm
Foundation walls, substructure
wal I s, footings, slabs 25 mm 75 mm
Any structural concrete approved
for placement by punping:

At punmp 50 mm 150 mm

When use of a plasticizing adm xture confornmng to ASTM C 1017 or when a
Type F or G high range water reduci ng adm xture conformng to ASTM C 494 is
permitted to increase the slunp of concrete, concrete shall have a slunp of
50 to 100 mm before the adm xture is added and a nmaxi num sl unp of 200 nm at
the point of delivery after the admi xture is added. |f superplasticizers
are used, they will be added on project site.
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1.6.5 Concrete Tenperature

The tenperature of the concrete as delivered shall not exceed 32 degrees C
When the anbient tenperature during placing is 5 degrees C or less, or is
expected to be at any tine within 6 hours after placing, the tenperature of
the concrete as delivered shall be between 12 and 25 degrees C

1.6.6 Si ze of Coarse Aggregate

The | argest feasible nom nal maxi mum size aggregate (NMSA) specified in
par agr aph AGGREGATES shall be used in each placenent. However, nom nal
maxi num si ze of aggregate shall not exceed any of the foll ow ng:
three-fourths of the m ninumcover for reinforcing bars, three-fourths of
the mininmum cl ear spaci ng between reinforcing bars, one-fifth of the
narrowest di nmension between sides of forms, or one-third of the thickness
of slabs or toppings.

1.6.7 Speci al Properties and Products

Concrete namy contain adni xtures other than air entraining agents, such as
wat er reducers, superplasticizers, or set retarding agents to provide
speci al properties to the concrete, if specified or approved. Any of these
materials to be used on the project shall be used in the m x design studies.

1.6.8 Techni cal Service for Specialized Concrete

The services of a factory trained technical representative shall be

obtai ned to oversee proportioning, batching, mxing, placing,
consolidating, and finishing of specialized structural concrete, such as
the use of admi xtures in concrete. The technical representative shall be
on the job full tinme until the Contracting Officer is satisfied that field
controls indicate concrete of specified quality is furnished and that the
Contractor's crews are capable of continued satisfactory work. The
technical representative shall be available for consultation with, and
advice to, Governnent forces.

1.7 M XTURE PROPORTI ONS

Concrete shall be conposed of portland cenent, other cenentitious and
pozzol anic materials as specified, aggregates, water and admi xtures as
speci fied

1.7.1 Proportioning Studies for Normal Weight Concrete

Trial design batches, nixture proportioning studies, and testing

requi renments for various classes and types of concrete specified shall be
the responsibility of the Contractor. Except as specified for flexura
strength concrete, mxture proportions shall be based on conpressive
strength as determ ned by test specinens fabricated in accordance with ASTM
C 192 and tested in accordance with ASTM C 39. Sanples of all materials
used in mxture proportioning studies shall be representative of those
proposed for use in the project and shall be acconpani ed by the

manuf acturer's or producer's test reports indicating conpliance with these

SECTI ON 03300 Page 10



Ft Hood Barracks Rebuild, 9200 Block - Dining Facility FHBRN
ACCOVMPANYI NG AMENDMENT NO. 0004 TO SCLI CI TATI ON NO. DACA63- 00- B- 0028

speci fications. Trial mxtures having proportions, consistencies, and air
content suitable for the work shall be nmade based on net hodol ogy descri bed
in ACl 211.1, using at least three different water-cenent ratios for each
type of nmixture, which will produce a range of strength enconpassing those
required for each class and type of concrete required on the project. The
maxi num wat er-cenent ratios required in the paragraph Maxi num Al |l owabl e w ¢

Ratio will be the equivalent water-cenment ratio as determ ned by conversion
fromthe weight ratio of water to cenent plus pozzolan by the wei ght
equi val ency nmethod as described in ACl 211.1. If pozzolan is used in the

concrete nmixture, the m ninum pozzolan content shall be 15 percent by

wei ght of the total cenentitious material, and the maxi mum shall be 35
percent. Laboratory trial mxtures shall be designed for maximum pernitted
slunp and air content. Separate sets of trial nixture studies shall be
made for each conbination of cenentitious materials and each conbinati on of
adm xtures proposed for use. No conbination of either shall be used unti
proven by such studies, except that, if approved in witing and ot herw se
permtted by these specifications, an accelerator or a retarder may be used
Wi t hout separate trial mxture study. Separate trial nixture studies shal
al so be made for concrete for any conveying or placing nethod proposed

whi ch requires special properties and for concrete to be placed in
unusual ly difficult placing |ocations. The tenperature of concrete in each
trial batch shall be reported. For each water-cenent ratio, at |least three
test cylinders for each test age shall be nmade and cured in accordance with
ASTM C 192. They shall be tested at 7 and 28 days in accordance with ASTM
C 39. Fromthese test results, a curve shall be plotted showi ng the

rel ati onshi p between water-cenment ratio and strength for each set of tria
mx studies. |In addition, a curve shall be plotted showi ng the

rel ati onship between 7 day and 28 day strengths. Each m xture shall be
designed to pronpote easy and suitable concrete placenent, consolidation and
finishing, and to prevent segregation and excessive bl eedi ng

1.7.2 Aver age Conpressive Strength Required for M xtures

The m xture proportions selected during m xture design studi es shal
produce a required average conpressive strength (f'cr) exceeding the

speci fied conpressive strength (f'c) by the anpunt indicated below. This
requi red average conpressive strength, f'cr, will not be a required
acceptance criteria during concrete production. However, whenever the
dai | y average conpressive strength at 28 days drops below f'cr during
concrete production, or daily average 7-day strength drops below a strength
correlated with the 28-day f'cr, the mxture shall be adjusted, as
approved, to bring the daily average back up to f'cr. During production
the required f'cr shall be adjusted, as appropriate, based on the standard
devi ation being attained on the job

1.7.2.1 Conmput ations from Test Records

Where a concrete production facility has test records, a standard deviation
shall be established in accordance with the applicable provisions of AC
214. 3R Test records fromwhich a standard deviation is cal cul ated shal
represent materials, quality control procedures, and conditions simlar to
those expected; shall represent concrete produced to neet a specified
strength or strengths (f'c) within 7 MPa of that specified for proposed
wor k; and shall consist of at |least 30 consecutive tests. A strength test
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shall be the average of the strengths of two cylinders nmade fromthe sane
sanpl e of concrete and tested at 28 days. Required average conpressive
strength f'cr used as the basis for selection of concrete proportions shal
be the |l arger of the equations that follow using the standard devi ation as
det er mi ned above:

Where S = standard devi ation

Where a concrete production facility does not have test records neeting the
requi renents above but does have a record based on 15 to 29 consecutive
tests, a standard deviation shall be established as the product of the
cal cul ated standard devi ation and a nodification factor fromthe foll ow ng
tabl e:

MODI FI CATI ON FACTOR

NUVMBER OF TESTS FOR STANDARD DEVI ATI ON
15 1.16
20 1.08
25 1.03

30 or nore 1. 00

1.7.2.2 Conput ations w thout Previous Test Records

When a concrete production facility does not have sufficient field strength
test records for calculation of the standard devi ation, the required
average strength f'cr shall be determ ned as foll ows:

a. |If the specified conpressive strength f'c is |ess than 21 MPa (AM
#4)1

f'er =f'c + 6.9 MPa

b. If the specified conpressive strength f'c is 20 to 35 MPa,
f'er =f'c + 8.3 MPa

c. |If the specified conpressive strength f'c is over 35 MPa,
f'er =f'c + 9.7 MPa

1.8 STORAGE OF MATERI ALS

Cenment and other cementitious naterials shall be stored in weathertight
bui I di ngs, bins, or silos which will exclude nmoisture and contani nants and
keep each material conpletely separated. Aggregate stockpiles shall be
arranged and used in a nmanner to avoi d excessive segregation and to prevent
contamination with other materials or with other sizes of aggregates.

Aggregate shall not be stored directly on ground unless a sacrificial |ayer
is left undisturbed. Reinforcing bars and accessories shall be stored
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above the ground on platfornms, skids or other supports. Oher materials
shall be stored in such a manner as to avoid contam nation and
deterioration. Adm xtures which have been in storage at the project site
for longer than 6 nmonths or which have been subjected to freezing shall not
be used unless retested and proven to neet the specified requirenents.

Mat eri al s shall be capable of being accurately identified after bundles or
cont ai ners are opened

1.9 GOVERNMENT ASSURANCE | NSPECTI ON AND TESTI NG

Day-to day inspection and testing shall be the responsibility of the
Contractor Quality Control (CQC) staff. However, representatives of the

Contracting Officer can and will inspect construction as consi dered
appropriate and will nonitor operations of the Contractor's CQC staff.
Governnment inspection or testing will not relieve the Contractor of any of

his CQC responsibilities.
1.9.1 Materi al s

The Governnent will sanple and test aggregates, cenentitious nmaterials,
other materials, and concrete to determnine conpliance with the

speci fications as considered appropriate. The Contractor shall provide
facilities and | abor as nmay be necessary for procurenent of representative
test sanples. Sanples of aggregates will be obtained at the point of

bat ching in accordance with ASTM D 75. Oher nmaterials will be sanpled
fromstorage at the jobsite or fromother |ocations as considered
appropriate. Sanples may be placed in storage for later testing when
appropri ate.

1.9.2 Fresh Concrete

Fresh concrete will be sanpled as delivered in accordance with ASTM C 172
and tested in accordance with these specifications, as considered necessary.

1.9.3 Har dened Concrete

Tests on hardened concrete will be perforned by the Governnent when such
tests are consi dered necessary.

1.9.4 I nspection
Concrete operations may be tested and inspected by the Governnent as the
proj ect progresses. Failure to detect defective work or material will not
prevent rejection |later when a defect is discovered nor will it obligate
the Governnent for final acceptance

PART 2 PRODUCTS

2.1 CEMENTI TI OUS MATERI ALS
Cenmentitious Materials shall be portland cenent, portland-pozzol an cenent,
or portland cenment in conbination with pozzolan and shall conformto

appropriate specifications listed below. Use of cenentitious materials in
concrete which will have surfaces exposed in the conpleted structure shal
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be restricted so there is no change in color, source, or type of
cenentitious materi al

2.1.1 Portl and Cenent

ASTM C 150, Type | low alkali with a maxi mum 15 percent amount of

tricalciumalunmnate, or Type Il low alkali or Type V. White portland
cement shall neet the above requirenments except that it may be Type |, Type
Il or Type IIl low alkali. White Type IIl shall be used only in specific

areas of the structure, when approved in witing.

2.1.2 Bl ended Cenents
ASTM C 595, Type IP IS

2.1.3 Pozzol an (Fly Ash)
ASTM C 618, Class F with the optional requirements for nmultiple factor,
dryi ng shrinkage, and unifornmity from Table 2A of ASTM C 618. Requirenent
for maxi num al kalies from Table 1A of ASTM C 618 shall apply. |f pozzol an
is used, it shall never be less than 15 percent nor nore than 35 percent by
wei ght of the total cenentitious materi al

2.2 AGGREGATES
Aggregates shall conformto the foll ow ng.

2.2.1 Fi ne Aggregate

Fi ne aggregate shall conformto the quality and gradation requirenents of
ASTM C 33. Gradation will be taken twice a week on all concrete aggregates

2.2.2 Coarse Aggregate
Coarse aggregate shall conformto ASTM C 33, Class 5S, size designation 4.
2.3 CHEM CAL ADM XTURES
Chemi cal adni xtures, when required or permtted, shall conformto the
appropriate specification listed. Adm xtures shall be furnished in |iquid
formand of suitable concentration for easy, accurate control of dispensing

2.3.1 Air-Entraining Adm xture

ASTM C 260 and shall consistently entrain the air content in the specified
ranges under field conditions.

2.3.2 Accel erating Adm xture

ASTM C 494, Type C or E, except that cal ciumchloride or adm xtures
cont ai ni ng cal ciumchl oride shall not be used

2.3.3 WAt er - Reduci ng or Retardi ng Adm xture
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ASTM C 494, Type A, B, or D, except that the 6-nonth and 1-year conpressive
and flexural strength tests are waived

2.3.4 Hi gh- Range Wat er Reducer

ASTM C 494, Type F or G except that the 6-nonth and 1-year strength

requi renents are waived. The adm xture shall be used only when approved in
writing, such approval being contingent upon particular nixture control as

described in the Contractor's Quality Control Plan and upon perfornmance of

separate m xture design studies.

2.3.5 Sur f ace Retarder

COE CRD-C 94.
2.3.6 Expandi ng Admi xture

Al um num powder type expandi ng adni xture conforming to ASTM C 937
2.3.7 O her Chenical Admi xtures

Chemi cal adni xtures for use in producing flow ng concrete shall conply with
ASTM C 1017, Type | or Il. These adm xtures shall be used only when
approved in witing, such approval being contingent upon particular mxture
control as described in the Contractor's Quality Control Plan and upon
performance of separate m xture design studies.

2.4 CURI NG MATERI ALS
2.4.1 | mper vi ous- Sheet

| npervi ous-sheet materials shall conformto ASTM C 171, type optional
except, that polyethyl ene sheet shall not be used

2.4.2 Menbr ane- For mi ng Conpound

Menbr ane- Formi ng curing conpound shall conformto ASTM C 309, Type 1-D or
2, except that only a styrene acrylate or chlorinated rubber compound
neeting Class B requirenents shall be used for surfaces that are to be
painted or are to receive bitunm nous roofing, or waterproofing, or floors
that are to receive adhesive applications of resilient flooring. The
curing conpound sel ected shall be conpatible with any subsequent paint,
roofing, waterproofing, or flooring specified. Nonpignmented conpound shal
contain a fugitive dye, and shall have the reflective requirenents in ASTM
C 309 waived

2.4.3 Burl ap and Cotton Mat

Burlap and cotton mat used for curing shall conformto AASHTO M 182
2.5 WATER

Water for mixing and curing shall be fresh, clean, potable, and free of

i njurious anmpbunts of oil, acid, salt, or alkali, except that non-potable
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water nmay be used if it nmeets the requirenments of COE CRD C 400.
2.6 NONSHRI NK  GROUT

Nonshri nk grout shall conformto ASTM C 1107, Grade A, and shall be a
commercial formulation suitable for the proposed application.

2.7 LATEX BONDI NG AGENT

Lat ex agents for bonding fresh to hardened concrete shall conformto ASTM C
1059.

2.8 EPOXY RESI N

Epoxy resins for use in repairs shall conformto ASTM C 881, Type V, Grade
2. Class as appropriate to the existing anbient and surface tenperatures.

2.9 EMBEDDED | TEMS

Embedded itens shall be of the size and type indicated or as needed for the

application. Dovetail slots shall be galvanized steel. Hangers for
suspended ceilings shall be as specified in Section 09510 ACOUSTI CAL
CEILINGS. Inserts for shelf angles and bolt hangers shall be of malleable

iron or cast or wought steel.

2.10 VAPOR BARRI ER
Vapor barrier shall be polyethylene sheeting with a nininumthickness of
0.15 mm (6 mils) or other equivalent material having a vapor perneance
rati ng not exceedi ng 30 nanograns per Pascal per second per square neter
(0.5 perns) as determ ned in accordance with ASTM E 96.

2.11 JO NT MATERI ALS

2.11.1 Joint Fillers, Sealers, and Waterstops
Expansion joint fillers shall be prefornmed materials confornmng to ASTM D
1751 or ASTM D 1752. Materials for and sealing of joints shall conform
to the requirenments of Section 07900 JO NT SEALI NG

2.11.2 Contraction Joints in Slabs
Sawabl e type contraction joint inserts shall conformto COE CRD- C 540.
Nonsawabl e joint inserts shall have sufficient stiffness to permt
pl acenent in plastic concrete without undue deviation froma straight |ine
and shall conformto the physical requirenents of COE CRD-C 540, with the

exception of Section 3.4 "Resistance to Sawing". Plastic inserts shall be
pol yvinyl chloride conformng to the materials requirenents of COE CRD-C 572.

PART 3 EXECUTI ON
3.1 PREPARATI ON FOR PLACI NG

Bef ore comrenci ng concrete placenent, the follow ng shall be perforned.
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Surfaces to receive concrete shall be clean and free fromfrost, ice, nud,
and water. Forns shall be in place, cleaned, coated, and adequately
supported, in accordance with Section 03100 STRUCTURAL CONCRETE FORMAORK
Rei nforcing steel shall be in place, cleaned, tied, and adequately
supported, in accordance with Section 03200 CONCRETE RElI NFORCEMENT.
Transporting and conveyi ng equi prent shall be in-place, ready for use,
clean, and free of hardened concrete and foreign naterial. Equipnment for
consolidating concrete shall be at the placing site and in proper working
order. Equi pnment and material for curing and for protecting concrete from
weat her or nechani cal danmege shall be at the placing site, in proper
wor ki ng condition and in sufficient anount for the entire placenent. Wen
hot, wi ndy conditions during concreting appear probable, equipnment and

mat erial shall be at the placing site to provide wi ndbreaks, shading,
fogging, or other action to prevent plastic shrinkage cracking or other
damagi ng drying of the concrete.

3.1.1 Foundati ons
3.1.1.1 Concrete on Earth Foundati ons

Earth (subgrade, base, or subbase courses) surfaces upon which concrete is
to be placed shall be clean, danp, and free fromdebris, frost, ice, and
standi ng or running water. Prior to placenent of concrete, the foundation
shall be well drained and shall be satisfactorily graded and uniformy
conpact ed.

3.1.1.2 Preparati on of Rock

Rock surfaces upon which concrete is to be placed shall be free fromoil,
standi ng or running water, ice, mud, drummy rock, coating, debris, and

| oose, sem detached or unsound fragments. Joints in rock shall be cleaned
to a satisfactory depth, as deternmined by the Contracting Oficer, and to
firmrock on the sides. Imediately before the concrete is placed, rock
surfaces shall be cleaned thoroughly by the use of air-water jets or

sandbl asting as specified bel ow for Previously Placed Concrete. Rock
surfaces shall be kept continuously noist for at |east 24 hours i medi ately
prior to placing concrete thereon. All horizontal and approximtely

hori zontal surfaces shall be covered, i mediately before the concrete is

pl aced, with a |l ayer of nortar proportioned similar to that in the concrete
nm xture. Concrete shall be placed before the nortar stiffens.

3.1.2 Previ ously Pl aced Concrete

3.1.2.1 Preparati on of Previously Placed Concrete
Concrete surfaces to which other concrete is to be bonded shall be abraded
in an approved nmanner that will expose sound aggregate unifornmy w thout
damegi ng the concrete. Laitance and | oose particles shall be renoved
Surfaces shall be thoroughly washed and shall be npist but w thout free
wat er when concrete is placed

3.1.3 Vapor Barrier

Vapor barrier shall be provided beneath the interior on-grade concrete
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floor slabs. The greatest widths and | engths practicable shall be used to
elimnate joints wherever possible. Joints shall be | apped a m ni mum of
300 mMm  Torn, punctured, or damaged vapor barrier nmaterial shall be
renoved and new vapor barrier shall be provided prior to placing concrete.
For mnor repairs, patches may be nade using |laps of at |east 300 mm
Lapped joints shall be seal ed and edges patched with pressure-sensitive
adhesive or tape not |ess than 50 nm w de and conpati ble with the nmenbrane
Vapor barrier shall be placed directly on underlying subgrade, base
course, or capillary water barrier, unless it consists of crushed materia
or large granular material which could puncture the vapor barrier. In this
case, the surface shall be choked with a light |ayer of sand, as approved,
before placing the vapor barrier. A 50 nmlayer of conpacted, clean
concrete sand (fine aggregate) shall be placed on top of the vapor barrier
before placing concrete. Concrete placenent shall be controlled so as to
prevent damage to the vapor barrier, or any covering sand

3.1.4 Enbedded |tens

Bef ore pl acenent of concrete, care shall be taken to determine that al
enbedded itens are firmy and securely fastened in place as indicated on
the drawi ngs, or required. Conduit and other enbedded itens shall be clean
and free of oil and other foreign nmatter such as | oose coatings or rust,
paint, and scale. The enbedding of wood in concrete will be permtted only
when specifically authorized or directed. Voids in sleeves, inserts, and
anchor slots shall be filled tenporarily with readily renovable materials
to prevent the entry of concrete into voids. WlIlding shall not be
perfornmed on enbedded netals within 300 nm of the surface of the concrete.
Tack wel ding shall not be performed on or to enbedded itens.

3.2 CONCRETE PRODUCTI ON
3.2.1 Bat chi ng, M xing, and Transporting Concrete

Concrete shall either be batched and mixed onsite or shall be furnished
froma ready-m xed concrete plant. Ready-m xed concrete shall be batched,
nm xed, and transported in accordance with ASTM C 94, except as otherw se
speci fied. Truck mixers, agitators, and nonagitating transporting units
shall conply with NRMCA TMMB-01l. Ready-m x plant equi pnment and facilities
shall be certified in accordance with NRMCA QC 3. Approved batch tickets
shall be furnished for each | oad of ready-m xed concrete. Site-ni xed
concrete shall conformto the follow ng subparagraphs

3.2.1.1 Gener a
The batching plant shall be |ocated off site close to the project. The
bat chi ng, mi xing and placing system shall have a capacity of at |east 50
cubic nmeters per hour. The batching plant shall conformto the
requi renments of NRMCA CPMB 100 and as specified; however, rating plates
attached to batch plant equi pnment are not required

3.2.1.2 Bat chi ng Equi prment
The batching controls shall be sem automatic or automatic, as defined in

NRMCA CPMB 100. A seniautomatic batching system shall be provided with
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i nterlocks such that the discharge device cannot be actuated until the
indicated material is within the applicable tolerance. The batching system
shall be equi pped with accurate recorder or recorders that neet the

requi renents of NRMCA CPMB 100. The weight of water and admi xtures shal

be recorded if batched by weight. Separate bins or conmpartnents shall be
provi ded for each size group of aggregate and type of cenentitious

material, to prevent intermngling at any tine. Aggregates shall be

wei ghed either in separate wei gh batchers with individual scales or,
provided the smallest size is batched first, cunulatively in one weigh

bat cher on one scale. Aggregate shall not be weighed in the sane batcher

with cenentitious material. |If both portland cenent and other cenentitious
mat erial are used, they may be batched cunul atively, provided that the
portland cenent is batched first, . Water may be neasured by wei ght or

vol une. Water shall not be weighed or nmeasured cunul atively with another
ingredient. Filling and discharging valves for the water netering or

bat chi ng system shall be so interl ocked that the di scharge val ve cannot be
opened before the filling valve is fully closed. Piping for water and for

adm xtures shall be free fromleaks and shall be properly valved to prevent
backfl ow or siphoning. Adm xtures shall be furnished as a |iquid of
suitabl e concentration for easy control of dispensing. An adjustable,
accurate, nmechanical device for neasuring and di spensing each adm xture
shall be provided. Each adm xture di spenser shall be interlocked with the
bat chi ng and di schargi ng operation of the water so that each adm xture is
separately batched and individually discharged automatically in a manner to
obtain uniformdistribution throughout the water as it is added to the
batch in the specified nmixing period. Wen use of truck m xers nmakes this
requi renment inpractical, the adm xture dispensers shall be interlocked with
the sand batchers. Different adm xtures shall not be conbined prior to
introduction in water and shall not be allowed to intermingle until in
contact with the cement. Adnixture di spensers shall have suitable devices
to detect and indicate flow during dispensing or have a neans for visua
observation. The plant shall be arranged so as to facilitate the

i nspection of all operations at all tines. Suitable facilities shall be
provi ded for obtaining representative sanpl es of aggregates from each bin
or conpartnent, and for sanpling and calibrating the dispensing of
cenmentitious material, water, and admi xtures. Filling ports for
cementitious materials bins or silos shall be clearly marked with a
permanent sign stating the contents.

3.2.1.3 Scal es

The wei ghi ng equi pnent shall conformto the applicable requirenents of CPMB
Concrete Plant Standard, and of N ST HB 44, except that the accuracy shal
be plus or mnus 0.2 percent of scale capacity. The Contractor shal
provi de standard test weights and any other auxiliary equipnent required
for checking the operating perfornance of each scale or other neasuring
devices. The tests shall be nade at the specified frequency in the
presence of a Governnent inspector. The weighing equi pnent shall be
arranged so that the plant operator can conveniently observe all dials or

i ndi cators.

3.2.1.4 Bat chi ng Tol erances

(A) Tol erances with Wei ghi ng Equi prent
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PERCENT OF REQUI RED

MATERI AL V\EI GHT
Cenmentitious materials 0 to plus 2
Aggr egat e plus or mnus 2
Wat er plus or mnus 1
Cheni cal adm xture 0 to plus 6

(B) Tolerances with Volunetric Equi pment
For volumetric batching equi prent used for water and adm xtures, the

follow ng tolerances shall apply to the required volunme of material being
bat ched

PERCENT OF REQUI RED

MATERI AL MATERI AL
Wat er : plus or mnus 1 percent
Cheni cal adm xtures: 0 to plus 6 percent

3.2.1.5 Moi sture Contr ol

The plant shall be capable of ready adjustnment to conpensate for the
varying noisture content of the aggregates and to change the weights of the
mat eri al s bei ng bat ched

3.2.1.6 Concrete M xers

M xers shall be stationary mxers or truck mxers. Mxers shall be capable
of conbining the materials into a uniformm xture and of discharging this
nm xture without segregation. The m xers shall not be charged in excess of
the capacity recomended by the manufacturer. The m xers shall be operated
at the drumor mxing bl ade speed designated by the manufacturer. The

nm xers shall be nmaintained in satisfactory operating condition, and the

nm xer druns shall be kept free of hardened concrete. Should any m xer at
any tinme produce unsatisfactory results, its use shall be pronptly

di scontinued until it is repaired

3.2.1.7 Stationary M xers

Concrete plant mxers shall be drumtype mxers of tilting, nontilting,

hori zontal -shaft, or vertical-shaft type, or shall be pug mll type and
shall be provided with an acceptabl e device to | ock the di scharge nechani sm
until the required mixing tine has elapsed. The mixing tinme and uniformty
shall conformto all the requirenments in ASTM C 94 applicable to
central -m xed concrete.

3.2.1.8 Truck M xers
Truck m xers, the nmixing of concrete therein, and concrete uniformty shal

conformto the requirenents of ASTM C 94. A truck nixer may be used either
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for conplete mxing (transit-nixed) or to finish the partial m xing done in
a stationary mxer (shrink-m xed). Each truck shall be equipped with two
counters fromwhich it is possible to determ ne the nunber of revol utions

at m xi ng speed and the nunber of revolutions at agitating speed. Wat er
shall not be added at the placing site unless specifically approved; and in
no case shall it exceed the specified wc. Any such water shall be

injected at the base of the m xer, not at the discharge end
3.3 TRANSPORTI NG CONCRETE TO PRQIECT SI TE

Concrete shall be transported to the placing site in truck m xers,
agitators, or by approved punping equi prent conveyors.

3.4 CONVEYI NG CONCRETE ON SI TE

Concrete shall be conveyed from ni xer or transporting unit to forns as
rapidly as possible and within the tinme interval specified by nmethods which
wi |l prevent segregation or |loss of ingredients using follow ng equipnent.
Conveyi ng equi pnrent shall be cl eaned before each placenent.

3.4.1 Bucket s

The interior hopper slope shall be not |ess than 58 degrees fromthe

hori zontal, the m ni mum di mensi on of the clear gate opening shall be at
least 5 tinmes the nom nal maxi num size aggregate, and the area of the gate
openi ng shall not be less than 0.2 square nmeters. The nmaxi num di nensi on of
the gate opening shall not be greater than tw ce the m ni mum di nensi on

The bucket gates shall be essentially grout tight when closed and nay be
manual |y, pneumatically, or hydraulically operated except that buckets

| arger than 1.5 cubic nmeters shall not be nanually operated. The design of
the bucket shall provide neans for positive regulation of the anmpbunt and
rate of deposit of concrete in each dunping position

3.4.2 Transfer Hoppers

Concrete nay be charged into nonagitating hoppers for transfer to other
conveyi ng devices. Transfer hoppers shall be capable of receiving concrete
directly fromdelivery vehicles and shall have conical -shaped di scharge
features. The transfer hopper shall be equipped with a hydraulically
operated gate and with a neans of external vibration to effect conplete

di scharge. Concrete shall not be held in nonagitating transfer hoppers
nore than 30 m nutes.

3.4.3 Trucks

Truck m xers operating at agitating speed or truck agitators used for
transporting plant-m xed concrete shall conformto the requirenments of ASTM
C 94. Nonagitating equi pnment shall be used only for transporting

pl ant-m xed concrete over a snooth road and when the hauling tinme is |ess
than 15 nminutes. Bodies of nonagitating equi pnent shall be snpoth,
watertight, nmetal containers specifically designed to transport concrete,
shaped with rounded corners to mnimze segregation, and equi pped with
gates that will permit positive control of the discharge of the concrete
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3.4.4 Chut es

When concrete can be placed directly froma truck nixer, agitator, or
nonagi tating equi pnent, the chutes nornmally attached to this equi pnment by
the manufacturer may be used. A discharge deflector shall be used when
required by the Contracting O ficer. Separate chutes and other simlar
equi pnent will not be permitted for conveying concrete

3.4.5 Belt Conveyors

Belt conveyors shall be designed and operated to assure a uniform fl ow of
concrete fromm xer to final place of deposit wi thout segregation of
ingredients or |oss of nortar and shall be provided with positive neans,
such as di scharge baffle or hopper , for preventing segregation of the
concrete at the transfer points and the point of placing. Belt conveyors
shall be constructed such that the idler spacing shall not exceed 900 mm
The belt speed shall be a mininmmof 90 neters per ninute and a nmaxi num of
225 nmeters per mnute. |If concrete is to be placed through installed
hori zontal or sloping reinforcing bars, the conveyor shall discharge
concrete into a pipe or elephant truck that is |ong enough to extend

t hrough the reinforcing bars.

3.4.6 Concrete Punps

Concrete nay be conveyed by positive displacenent punp when approved. The
punpi ng equi pnent shall be piston or squeeze pressure type; pneumatic

pl aci ng equi pnrent shall not be used. The pipeline shall be rigid stee

pi pe or heavy-duty flexible hose. The inside dianeter of the pipe shall be
at least 3 tines the nominal meximum size coarse aggregate in the concrete
nm xture to be punped but not |ess than 100 mm Al um num pi pe shall not be
used.

3.5 PLACI NG CONCRETE

M xed concrete shall be discharged within 1-1/2 hours or before the m xer
drum has revol ved 300 revol uti ons, whichever conmes first after the

i ntroduction of the mixing water to the cenent and aggregates. Wen the
concrete tenperature exceeds 30 degrees C, the tine shall be reduced to 45
m nutes. Concrete shall be placed within 15 mnutes after it has been

di scharged fromthe transporting unit. Concrete shall be handled from

nm xer or transporting unit to fornms in a continuous manner until the
approved unit of operation is conpleted. Adequate scaffolding, ranps and
wal kways shall be provided so that personnel and equi pnent are not
supported by in-place reinforcenent. Placing will not be pernitted when
the sun, heat, wind, or limtations of facilities furnished by the
Contractor prevent proper consolidation, finishing and curing. Sufficient
pl aci ng capacity shall be provided so that concrete can be kept free of
cold joints.

3.5.1 Depositing Concrete
Concrete shall be deposited as close as possible to its final position in

the fornms, and there shall be no vertical drop greater than 1.5 neters
except where suitable equipnment is provided to prevent segregation and
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where specifically authorized. Depositing of the concrete shall be so
regulated that it will be effectively consolidated in horizontal |ayers not
nore than 300 mmt hick, except that all slabs shall be placed in a single

| ayer. Concrete to receive other construction shall be screeded to the

proper level. Concrete shall be deposited continuously in one |layer or in
| ayers so that fresh concrete is deposited on in-place concrete that is
still plastic. Fresh concrete shall not be deposited on concrete that has

har dened sufficiently to cause formati on of seans or planes of weakness
within the section. Concrete that has surface dried, partially hardened,
or contains foreign material shall not be used. Wen tenporary spreaders
are used in the fornms, the spreaders shall be renpved as their service
beconmes unnecessary. Concrete shall not be placed in slabs over columms
and walls until concrete in colunms and walls has been in-place at |east
two hours or until the concrete begins to lose its plasticity. Concrete
for beans, girders, brackets, colum capitals, haunches, and drop panels
shall be placed at the sanme tinme as concrete for adjoining slabs.

3.5.2 Consol i dati on

| medi ately after placing, each layer of concrete shall be consolidated by
internal vibrators, except for slabs 100 mmthick or |less. The vibrators
shall at all tinmes be adequate in effectiveness and nunber to properly
consolidate the concrete; a spare vibrator shall be kept at the jobsite
during all concrete placing operations. The vibrators shall have a
frequency of not |less than 10,000 vibrations per mnute, an anplitude of at
least 0.6 mm and the head di aneter shall be appropriate for the structura
menber and the concrete m xture being placed. Vibrators shall be inserted
vertically at uniform spacing over the area of placenent. The distance
bet ween insertions shall be approximately 1-1/2 tinmes the radius of action
of the vibrator so that the area being vibrated will overlap the adjacent
just-vibrated area by a reasonabl e anpunt. The vibrator shall penetrate
rapidly to the bottomof the layer and at |east 150 mminto the preceding
layer if there is such. Vibrator shall be held stationary until the
concrete is consolidated and then vertically withdrawmm slowmy while
operating. Formvibrators shall not be used unless specifically approved
and unless forms are constructed to withstand their use. Vibrators shal
not be used to nobve concrete within the forms. Slabs 100 mmand less in
thi ckness shall be consolidated by properly designed vibrating screeds or
ot her approved technique. Frequency and anplitude of vibrators shall be
deternmined in accordance with COE CRD-C 521. Grate tanpers ("jitterbugs")
shal | not be used

3.5.3 Col d Weat her Requirenents

Speci al protection neasures, approved by the Contracting O ficer, shall be
used if freezing tenperatures are anticipated before the expiration of the
speci fied curing period. The anbient tenperature of the air where concrete
is to be placed and the tenperature of surfaces to receive concrete shal

be not less than 5 degrees C. The tenperature of the concrete when pl aced
shall be not less than 10 degrees C nor nore than 25 degrees C. Heating of
the mixing water or aggregates will be required to regulate the concrete

pl acing tenperature. Mterials entering the m xer shall be free fromice
snow, or frozen lunps. Salt, chem cals or other materials shall not be

i ncorporated in the concrete to prevent freezing. Upon witten approval,
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an accelerating adm xture conforning to ASTM C 494, Type C or E may be
used, provided it contains no calciumchloride. Calciumchloride shall not
be used.

3.5.4 Hot Weat her Requirenents

When the anbient tenperature during concrete placing is expected to exceed
30 degrees C, the concrete shall be placed and finished with procedures
previously submitted and as specified herein. The concrete tenperature at
tinme of delivery to the forns shall not exceed the tenperature shown in the
tabl e bel ow when neasured in accordance with ASTM C 1064. Cooling of the
nm xi ng water or aggregates or placing concrete in the cooler part of the
day nmay be required to obtain an adequate placing tenperature. A retarder
may be used, as approved, to facilitate placing and finishing. Steel forns
and reinforcenents shall be cooled as approved prior to concrete placenent
when steel tenperatures are greater than 49 degrees C. Conveying and

pl aci ng equi pnent shall be cooled if necessary to nmmintain proper
concrete-placing tenperature

Maxi mum Al | owabl e Concrete Pl aci ng Tenperature

Rel ative Hum dity, Percent, Maxi mum Al | owabl e Concrete
During Tine of Tenperature
Concrete Pl acenent Degr ees
Greater than 60 33 C
40- 60 30 C
Less than 40 27 C

3.5.5 Prevention of Plastic Shrinkage Cracking

During hot weather with low hum dity, and particularly with appreciable
wind, as well as interior placenents when space heaters produce | ow

hum dity, the Contractor shall be alert to the tendency for plastic

shri nkage cracks to devel op and shall institute neasures to prevent this.
Particular care shall be taken if plastic shrinkage cracking is potentially
i minent and especially if it has devel oped during a previous placenent.
Peri ods of high potential for plastic shrinkage cracking can be antici pated
by use of Fig. 2.1.5 of ACI 305R In addition the concrete placenent shal
be further protected by erecting shades and wi ndbreaks and by applying fog
sprays of water, sprinkling, ponding or wet covering. Plastic shrinkage
cracks that occur shall be filled by injection of epoxy resin as directed,
after the concrete hardens. Plastic shrinkage cracks shall never be
trowel ed over or filled with slurry.

3.5.6 Pl aci ng Concrete in Congested Areas
Speci al care shall be used to ensure conplete filling of the forms,
elimnation of all voids, and conplete consolidation of the concrete when

pl aci ng concrete in areas congested with reinforcing bars, enbedded itens,
wat er st ops and other tight spacing. An appropriate concrete m xture shal
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be used, and the nonmi nal nmaxi mrum si ze of aggregate (NMSA) shall neet the
specified criteria when evaluated for the congested area. Vibrators with
heads of a size appropriate for the clearances avail able shall be used, and
the consolidation operation shall be closely supervised to ensure conplete
and thorough consolidation at all points. Were necessary, splices of
reinforcing bars shall be alternated to reduce congestion. Were two mats
of closely spaced reinforcing are required, the bars in each mat shall be
pl aced in matching alignnent to reduce congestion. Reinforcing bars nmay be
tenporarily crowded to one side during concrete placenent provided they are
returned to exact required | ocation before concrete placenent and

consol idation are conpl eted

3.5.7 Pl aci ng Fl owabl e Concrete

If a plasticizing adm xture conformng to ASTM C 1017 is used or if a Type
F or G high range water reducing admi xture is permitted to increase the
slunp, the concrete shall neet all requirenents of paragraph CGENERAL

REQUI REMENTS in PART 1. Extrene care shall be used in conveying and

pl acing the concrete to avoid segregation. Consolidation and finishing
shall neet all requirenents of paragraphs Placing Concrete, Finishing
Formed Surfaces, and Finishing Unforned Surfaces. No relaxation of

requi renents to accommodate fl owabl e concrete will be pernitted

3.6 JO NTS

Joints shall be |ocated and constructed as indicated or approved. Joints
not indicated on the drawi ngs shall be |located and constructed to mnimze
the inpact on the strength of the structure. |In general, such joints shal
be |l ocated near the mddle of the spans of supported slabs, beans, and
girders unless a beamintersects a girder at this point, in which case the
joint in the girder shall be offset a distance equal to twice the width of
the beam Joints in walls and columms shall be at the underside of floors,
sl abs, beans, or girders and at the tops of footings or floor slabs, unless
ot herwi se approved. Joints shall be perpendicular to the main
reinforcenent. All reinforcement shall be continued across joints; except
that reinforcenment or other fixed netal items shall not be continuous

t hrough expansion joints, or through construction or contraction joints in
sl abs on grade. Reinforcenment shall be 50 nmclear from each joint.

Except where otherwi se indicated, construction joints between interior

sl abs on grade and vertical surfaces shall consist of 1.5 kg per square
net er asphalt-saturated felt, extending for the full depth of the slab

The perineters of the slabs shall be free of fins, rough edges, spalling,
or other unsightly appearance. Reservoir for sealant for construction and
contraction joints in slabs shall be fornmed to the di nensions shown on the
drawi ngs by renoving snap-out joint-form ng inserts, by sawi ng sawabl e
inserts, or by sawing to widen the top portion of sawed joints. Joints to
be seal ed shall be cleaned and sealed as indicated and in accordance with
Section 07920 JO NT SEALI NG

3.6.1 Construction Joints
For concrete other than slabs on grade, construction joints shall be

| ocated so that the unit of operation does not exceed 18 neters. Concrete
shall be placed continuously so that each unit is nmonolithic in
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construction. Fresh concrete shall not be placed agai nst adjacent hardened
concrete until it is at least 24 hours old. Construction joints shall be

| ocated as indicated or approved. Whiere concrete work is interrupted by
weat her, end of work shift or other simlar type of delay, |ocation and
type of construction joint shall be subject to approval of the Contracting
O ficer. Unless otherw se indicated and except for slabs on grade,
reinforcing steel shall extend through construction joints. Construction
joints in slabs on grade shall be keyed or dowel ed as shown. Concrete
colums, walls, or piers shall be in place at least 2 hours, or until the
concrete begins to lose its plasticity, before placing concrete for beans,
girders, or slabs thereon. In walls having door or w ndow openings, lifts
shall terminate at the top and bottom of the opening. Oher lifts shal
term nate at such levels as to conformto structural requirenents or
architectural details. Were horizontal construction joints in walls or
colums are required, a strip of 25 nm square-edge | unber, bevelled and
oiled to facilitate renmoval, shall be tacked to the inside of the forms at
the construction joint. Concrete shall be placed to a point 25 mm above
the underside of the strip. The strip shall be renpved 1 hour after the
concrete has been placed, and any irregularities in the joint line shall be
| evel ed off with a wood float, and all |aitance shall be renoved. Prior to
pl aci ng additional concrete, horizontal construction joints shall be
prepared as specified in paragraph Previously Placed Concrete.

3.6.2 Contraction Joints in Slabs on G ade

Contraction joints shall be |ocated and detailed as shown on the draw ngs.
Contraction Joints shall be produced by form ng a weakened pl ane in the
concrete slab by use of rigid inserts inpressed in the concrete during

pl aci ng operations, use of snap-out plastic joint form ng inserts, or
sawi ng a continuous slot with a concrete saw. Regardless of nethod used to
produce the weakened plane, it shall be 1/4 the depth of the slab thickness
and between 3 and 5 mm wi de. For sawcut joints, cutting shall be tined
properly with the set of the concrete. Cutting shall be started as soon as
the concrete has hardened sufficiently to prevent ravelling of the edges of
the saw cut. Cutting shall be conpleted before shrinkage stresses becone
sufficient to produce cracking. Reservoir for joint sealant shall be
formed as previously specified

3.6.3 Expansi on Joi nts

Installation of expansion joints and sealing of these joints shall conform
to the requirenments of Section 03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS
AND WATERSTOPS and Section 07900 JO NT SEALI NG

3.6.4 Dowel s and Tie Bars

Dowel s and tie bars shall be installed at the |ocations shown on the

drawi ngs and to the details shown, using materials and procedures specified
in Section 03200 CONCRETE REI NFORCEMENT and herein. Conventional snpoth
"pavi ng" dowels shall be installed in slabs using approved nmethods to hold
the dowel in place during concreting within a maxi mum alignnment tol erance
of 1 nmin 100 mm "Structural" type deforned bar dowels, or tie bars,
shall be installed to neet the specified tolerances. Care shall be taken
during placing adjacent to and around dowels and tie bars to ensure there
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is no displacenment of the dowel or tie bar and that the concrete conpletely
enbeds the dowel or tie bar and is thoroughly consolidated

3.7 FI NI SHI NG FORVED SURFACES

Forms, formmaterials, and form construction are specified in Section 03100
STRUCTURAL CONCRETE FORMAORK.  Fini shing of forned surfaces shall be as
speci fied herein. Unless another type of architectural or special finish
is specified, surfaces shall be left with the texture inparted by the forns
except that defective surfaces shall be repaired. Unless painting of
surfaces is required, uniformcolor of the concrete shall be mmintai ned by
use of only one m xture without changes in materials or proportions for any
structure or portion of structure that requires a Class A or B finish
Except for major defects, as defined hereinafter, surface defects shall be
repaired as specified herein within 24 hours after forns are renoved
Repairs of the so-called "plaster-type" will not be permitted in any

| ocation. Tol erances of formed surfaces shall conformto the requirenents
of ACI 117/ 117R. These tolerances apply to the finished concrete surface,
not to the forns thenselves; forns shall be set true to line and grade
Formtie holes requiring repair and other defects whose depth is at |east
as great as their surface dianeter shall be repaired as specified in

par agraph Danp-Pack Mrtar Repair. Defects whose surface dianeter is
greater than their depth shall be repaired as specified in paragraph Repair
of Major Defects. Repairs shall be finished flush with adjacent surfaces
and with the same surface texture. The cenent used for all repairs shal

be a blend of job cenment with white cenent proportioned so that the fina

color after curing and aging will be the sane as the adjacent concrete
Concrete with excessive honeyconb, or other defects which affect the
strength of the nenber, will be rejected. Repairs shall be denpnstrated to

be acceptable and free from cracks or | oose or drunmy areas at the

conpl etion of the contract and, for Class A and B Finishes, shall be

i nconspi cuous. Repairs not neeting these requirenents will be rejected and
shall be repl aced

3.7.1 Cl ass B Finish

Class B finishis required in the follow ng areas, all surfaces exposed to
public view . Fins, ravelings, and | cose material shall be renoved, al
surface defects over 12 mmin dianeter or nore than 12 mm deep, shall be
repai red and, except as otherw se indicated or as specified in Section 03100
STRUCTURAL CONCRETE FORMAORK, holes left by renmoval of formties shall be
reamed and filled. Defects nore than 12 mmin dianmeter shall be cut back
to sound concrete, but in all cases at |east 25 nm deep. The Contractor
shall prepare a sanple panel for approval (as specified in PART 1) before
commenci ng repair, showi ng that the surface texture and color match will be
attai ned

3.7.2 Class C and Class D Finish

Class C finish is required on conceal ed surfaces not exposed to view and
not covered by a Class D finish. Class D finish my be used on foundation
surfaces agai nst which backfill will be placed. Fins, ravelings, and | oose
mat eri al shall be renoved, and, except as otherw se indicated or as
specified in Section 03100 STRUCTURAL CONCRETE FORMAORK, holes |eft by
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renoval of formties shall be reanmed and filled. Honeyconb and ot her
defects nore than 12 mm deep or nore than 50 nmin dianmeter shall be
repaired. Defects nore than 50 mmin dianeter shall be cut back to sound
concrete, but in all cases at |east 25 nm deep

3.8 REPAI RS
3.8.1 Danp- Pack Mortar Repair

Formtie holes requiring repair and other defects whose depth is at |east
as great as their surface dianeter but not over 100 mm shall be repaired by
the danp-pack nortar nethod. Formtie holes shall be reanmed and ot her
simlar defects shall be cut out to sound concrete. The void shall then be
t horoughly cl eaned, thoroughly wetted, brush-coated with a thin coat of

neat cenent grout and filled with nortar. Mortar shall be a stiff nmix of 1
part portland cenent to 2 parts fine aggregate passing the 1.18 nm sieve,
and m ni rum anount of water. Only sufficient water shall be used to
produce a nortar which, when used, will stick together on being nolded into
a ball by a slight pressure of the hands and will not exude water but will

| eave the hands danp. Mortar shall be mixed and allowed to stand for 30 to
45 mnutes before use with rem xing perfornmed i nmediately prior to use
Mortar shall be thoroughly tanped in place in thin layers using a hamer
and hardwood bl ock. Holes passing entirely through walls shall be
conpletely filled fromthe inside face by forcing nortar through to the
outside face. All holes shall be packed full. Danp-pack repairs shall be
noi st cured for at |east 48 hours.

3.8.2 Repair of Major Defects

Maj or defects will be considered to be those nore than 12 mm deep or, for
Class A and B finishes, nore than 12 mmin dianeter and, for Class C and D
finishes, nore than 50 nmin dianmeter. Also included are any defects of
any ki nd whose depth is over 100 mm or whose surface dianmeter is greater
than their depth. Mjor defects shall be repaired as specified bel ow

3.8.2.1 Surface Application of Mrtar Repair

Def ecti ve concrete shall be renoved, and renoval shall extend into

conpl etely sound concrete. Approved equi pnment and procedures which will
not cause cracking or mcrocracking of the sound concrete shall be used

If reinforcenent is encountered, concrete shall be renpved so as to expose
the reinforcement for at |least 50 mmon all sides. All such defective
areas greater than 7800 square mmshal |l be outlined by saw cuts at |east 25
nm deep. Defective areas |ess than 7800 square mm shall be outlined by a
25 mm deep cut with a core drill in lieu of sawing. All saw cuts shall be
straight lines in a rectangular pattern in line with the formwrk panels.
After concrete renmoval, the surface shall be thoroughly cleaned by high
pressure washing to renove all |loose material. Surfaces shall be kept
continually saturated for the first 12 of the 24 hours immedi ately before
pl aci ng nortar and shall be danp but not wet at the tinme of comencing
nortar placenment. The Contractor, at his option, may use either
hand- pl aced nortar or nortar placed with a nmortar gun. |f hand-pl aced
nortar is used, the edges of the cut shall be perpendicular to the surface
of the concrete. The prepared area shall be brush-coated with a thin coat
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of neat cenent grout. The repair shall then be nmade using a stiff nortar,
preshrunk by allowi ng the m xed nortar to stand for 30 to 45 ninutes and

then rem xed, thoroughly tanped into place in thin layers. |f hand-placed
nortar is used, the Contractor shall test each repair area for drunmm ness
by firmtapping with a hanmer and shall inspect for cracks, both in the

presence of the Contracting Officer's representative, inmediately before
conpl etion of the contract, and shall replace any show ng drunm ness or
cracking. If nortar placed with a nortar gun is used, the gun shall be a
smal | conpressed air-operated gun to which the nortar is slowy hand fed
and which applies the nortar to the surface as a hi gh-pressure stream as

approved. Repairs made using shotcrete equi pnent will not be accepted
The nortar used shall be the sane nortar as specified for danp-pack nortar
repair. |If gun-placed nortar is used, the edges of the cut shall be

bevel ed toward the center at a slope of 1:1. All surface applied nortar
repairs shall be continuously noist cured for at |east 7 days. Moist
curing shall consist of several |ayers of saturated burlap applied to the
surface i medi ately after placenent is conplete and covered with

pol yet hyl ene sheeting, all held closely in place by a sheet of plywiod or
simlar material rigidly braced against it. Burlap shall be kept
continually wet.

3.9 FI NI SHI NG UNFORMED SURFACES

The finish of all unformed surfaces shall neet the requirenents of
paragraph Tol erances in PART 1, when tested as specified herein

3.9.1 CGener a

The ambi ent tenperature of spaces adjacent to unformed surfaces being
finished and of the base on which concrete will be placed shall be not |ess
than 10 degrees C. In hot weather all requirenents of paragraphs Hot

Weat her Requirenments and Prevention of Plastic Shrinkage Cracking shall be
nmet. Unforned surfaces that are not to be covered by additional concrete

or backfill shall have a float finish, with additional finishing as
speci fied below, and shall be true to the el evation shown on the draw ngs.
Surfaces to receive additional concrete or backfill shall be brought to the

el evati on shown on the drawi ngs, properly consolidated, and left true and
regular. Unless otherwi se shown on the draw ngs, exterior surfaces shal
be sl oped for drainage, as directed. Were drains are provided, interior
floors shall be evenly sloped to the drains. Joints shall be carefully
made with a jointing or edging tool. The finished surfaces shall be
protected fromstains or abrasions. Gate tanpers or "jitterbugs" shal

not be used for any surfaces. The dusting of surfaces with dry cenent or
other materials or the addition of any water during finishing shall not be
permtted. |f bleedwater is present prior to finishing, the excess water
shall be carefully dragged off or renoved by absorption with porous

mat erials such as burlap. During finishing operations, extrene care shal
be taken to prevent over finishing or working water into the surface; this
can cause "crazing" (surface shrinkage cracks whi ch appear after hardeni ng)
of the surface. Any slabs with surfaces which exhibit significant crazing
shall be renmoved and replaced. During finishing operations, surfaces shal
be checked with a 10 foot strai ghtedge, applied in both directions at
regular intervals while the concrete is still plastic, to detect high or

| ow ar eas
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3.9.2 Rough Sl ab Fi ni sh

As a first finishing operation for unfornmed surfaces and as final finish
for slabs to receive nortar setting beds, the surface shall receive a rough
slab finish prepared as follows. The concrete shall be uniformy placed
across the slab area, consolidated as previously specified, and then
screeded with straightedge strikeoffs inmediately after consolidation to
bring the surface to the required finish level with no coarse aggregate
visible. Side fornms and screed rails shall be provided, rigidly supported,
and set to exact line and grade. Allowable tolerances for finished
surfaces apply only to the hardened concrete, not to forns or screed rails.

Forms and screed rails shall be set true to |line and grade. "Wt screeds"”
shal | not be used

3.9.3 Fl oat ed Fini sh

Sl abs to receive nore than a rough slab finish shall next be given a wood
float finish. The screeding shall be foll owed i nmediately by darbying or
bull floating before bleeding water is present, to bring the surface to a
true, even plane. Then, after the concrete has stiffened so that it wll
withstand a man's wei ght without inprint of nore than 6 mm and the water
sheen has di sappeared, it shall be floated to a true and even plane free of
ridges. Floating shall be performed by use of suitable hand floats or
power driven equipnent. Sufficient pressure shall be used on the floats to
bring a filmof noisture to the surface. Hand floats shall be nade of
wood, nmagnesium or alum num Concrete that exhibits stickiness shall be
floated with a magnesium float. Care shall be taken to prevent
over-finishing or incorporating water into the surface

3.9.4 Trowel ed Fini sh

After floating is conplete and after the surface noisture has di sappeared,
unformed surfaces shall be steel-troweled to a snmooth, even, dense finish,
free fromblem shes including trowel marks. In |lieu of hand finishing, an
approved power finishing machine may be used in accordance with the

di rections of the machine nmanufacturer. Additional trowelings shall be
perfornmed, either by hand or machine until the surface has been troweled 3
tinmes, with waiting period between each. Care shall be taken to prevent
blistering and if such occurs, troweling shall inmediately be stopped and
operations and surfaces corrected. A final hard steel troweling shall be
done by hand, with the trowel tipped, and using hard pressure, when the
surface is at a point that the trowel will produce a ringing sound. The
finished surface shall be thoroughly consolidated and shall be essentially
free of trowel marks and be uniformin texture and appearance. The
concrete nmixture used for trowel ed finished areas shall be adjusted, if
necessary, in order to provide sufficient fines (cenentitious material and
fine sand) to finish properly.

3.9.5 Non- Sli p Finish

Non-slip floors shall be constructed in accordance with the foll ow ng
subpar agr aphs.
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3.9.5.1 Br ooned

Ext eri or stoops,|andings and covered and uncovered decks (patios) shall be
given a light brooned finish. After floating, the surface shall be lightly
steel troweled, and then carefully scored by pulling a hair or coarse fiber
push-type broom across the surface. Broom ng shall be transverse to
traffic or at right angles to the slope of the slab. After the end of the
curing period, the surface shall be vigorously brooned with a coarse fiber
broomto renove all |oose or seni-detached particles.

3.10 CURI NG AND PROTECTI ON
3.10.1 CGener a

Concrete shall be cured by an approved nethod for the period of tine given
bel ow.

Concrete with Type Il cenent 3 days
Al'l other concrete 7 days

| medi ately after placenent, concrete shall be protected from premature
drying, extrenmes in tenperatures, rapid tenperature change, mechanica
injury and damage fromrain and flowing water for the duration of the
curing period. Air and fornms in contact with concrete shall be nmaintained
at a tenperature above 10 degrees C for the first 3 days and at a
tenperature above 0 degrees C for the remai nder of the specified curing
period. Exhaust fumes from conbustion heating units shall be vented to the
outside of the enclosure, and heaters and ducts shall be placed and
directed so as not to cause areas of overheating and drying of concrete
surfaces or to create fire hazards. Materials and equi pnent needed for
adequate curing and protection shall be available and at the site prior to
pl aci ng concrete. No fire or excessive heat, including welding, shall be
permitted near or in direct contact with the concrete at any tinme. Except
as otherwi se permtted by paragraph Menbrane Formi ng Curing Conpounds,
noi st curing shall be provided for any areas to receive floor hardener, any
pai nt or other applied coating, or to which other concrete is to be bonded
Except for plastic coated burlap, inpervious sheeting alone shall not be
used for curing.

3.10.2 Moi st Curing

Concrete to be mpoist-cured shall be maintai ned continuously wet for the
entire curing period, comencing inmediately after finishing. |If water or
curing materials used stain or discolor concrete surfaces which are to be
permanent|ly exposed, the concrete surfaces shall be cleaned as approved
When wooden forns are left in place during curing, they shall be kept wet

at all tines. |If steel forns are used in hot weather, nonsupporting
vertical forms shall be broken | oose fromthe concrete soon after the
concrete hardens and curing water continually applied in this void. |If the

forms are renoved before the end of the curing period, curing shall be
carried out as on unformed surfaces, using suitable materials. Surfaces
shall be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton mats, or by continuously saturated plastic
coated burlap. Burlap and mats shall be clean and free from any
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contami nation and shall be conpletely saturated before being placed on the
concrete. The Contractor shall have an approved work systemto ensure that
noi st curing is continuous 24 hours per day.

3.10.3 Menbr ane Formi ng Curing Conpounds

Menbrane forming curing conpounds shall be used only on surfaces in the
follow ng areas, vertical walls, sidewal ks, and grade beans. Menbrane
curing shall not be used on surfaces that are to receive any subsequent
treat nent dependi ng on adhesi on or bonding to the concrete, including
surfaces to which a smooth finish is to be applied or other concrete to be
bonded. However, a styrene acrylate or chlorinated rubber conpound neeting
ASTM C 309, Class B requirenents, may be used for surfaces which are to be
painted or are to receive bitun nous roofing or waterproofing, or floors
that are to receive adhesive applications of resilient flooring. The
curing conpound sel ected shall be conpatible with any subsequent paint,
roofing, waterproofing or flooring specified. Menbrane curing conpound
shall not be used on surfaces that are nmintained at curing tenperatures
with free steam Curing conpound shall be applied to fornmed surfaces

i medi ately after the forns are renoved and prior to any patchi ng or other
surface treatnment except the cleaning of |oose sand, nortar, and debris
fromthe surface. All surfaces shall be thoroughly npistened with water
Curing conpound shall be applied to slab surfaces as soon as the bl eeding
wat er has di sappeared, with the tops of joints being tenporarily sealed to
prevent entry of the conmpound and to prevent noisture |loss during the
curing period. The curing conpound shall be applied in a two-coat

conti nuous operation by approved notorized power-spraying equi pnent
operating at a mininmum pressure of 500 kPa, at a uniform coverage of not
nore than 10 cubic neters per L for each coat, and the second coat shall be
applied perpendicular to the first coat. Concrete surfaces which have been
subjected to rainfall within 3 hours after curing conpound has been applied
shall be resprayed by the nethod and at the coverage specified. Surfaces
on which clear conmpound is used shall be shaded fromdirect rays of the sun
for the first 3 days. Surfaces coated with curing conpound shall be kept
free of foot and vehicular traffic, and from other sources of abrasion and
contam nation during the curing period

3.10. 4 | mpervi ous Sheeti ng

The foll owing concrete surfaces may be cured using inpervious sheets: slabs.
However, except for plastic coated burlap, inpervious sheeting al one shal
not be used for curing. Inpervious-sheet curing shall only be used on
hori zontal or nearly horizontal surfaces. Surfaces shall be thoroughly
wetted and be conpletely covered with the sheeting. Sheeting shall be at
| east 450 mm wi der than the concrete surface to be covered. Covering shal
be laid with |ight-colored side up. Covering shall be | apped not |ess than
300 mMm and securely wei ghted down or shall be |apped not | ess than 100 mMm
and taped to forma continuous cover with conpletely closed joints. The
sheet shall be weighted to prevent displacenent so that it remains in
contact with the concrete during the specified |l ength of curing. Coverings
shall be fol ded down over exposed edges of slabs and secured by approved
neans. Sheets shall be inmmediately repaired or replaced if tears or holes
appear during the curing period
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3.10.5 Pondi ng or | mersion

Concrete shall be continually imersed throughout the curing period. Water
shall not be nore than 10 degrees C less than the tenperature of the
concrete.

3.10.6 Col d Weat her Curing and Protection

When the daily anmbient |ow tenperature is |l ess than 0 degrees C the
tenperature of the concrete shall be nmintai ned above 5 degrees C for the
first seven days after placing. During the period of protection renoval,
the air tenperature adjacent to the concrete surfaces shall be controlled
so that concrete near the surface will not be subjected to a tenperature
differential of nore than 13 degrees C as deternined by suitable
tenperature neasuring devices furni shed by the Governnent, as required, and
install ed adjacent to the concrete surface and 50 mminsi de the surface of
the concrete. The installation of the thernoneters shall be made by the
Contractor as directed.

3.11 SETTI NG BASE PLATES AND BEARI NG PLATES

After being properly positioned, colum base plates, bearing plates for
beams and sinmilar structural nmenbers, and nachinery and equi pnent base

pl ates shall be set to the proper line and el evation with danp-pack beddi ng
nortar, except where nonshrink grout is indicated. The thickness of the
nortar or grout shall be approximtely 1/24 the width of the plate, but not
| ess than 20 nm Concrete and nmetal surfaces in contact with grout shal

be clean and free of oil and grease, and concrete surfaces in contact with
grout shall be danp and free of |aitance when grout is placed. Nonshrink
grout shall be used for colunm base pl ates.

3.11. 1 Danp- Pack Beddi ng Mort ar

Danp- pack beddi ng nortar shall consist of 1 part cenment and 2-1/2 parts
fine aggregate having water content such that a nass of nortar tightly
squeezed in the hand will retain its shape but will crunble when disturbed
The space between the top of the concrete and bottom of the bearing plate
or base shall be packed with the bedding nortar by tanping or ramring with
a bar or rod until it is conpletely filled.

3.11.2 Nonshri nk Grout

Nonshri nk grout shall be a ready-mi xed material requiring only the addition
of water. Water content shall be the minimumthat will provide a flowable
nm xture and conpletely fill the space to be grouted w thout segregation,

bl eedi ng, or reduction of strength.

3.11. 2.1 M xi ng and Pl aci ng of Nonshrink G out

M xi ng and placing shall be in conformance with the material nanufacturer's
i nstructions and as specified therein. |Ingredients shall be thoroughly
dry-m xed before adding water. After adding water, the batch shall be

m xed for 3 minutes. Batches shall be of size to allow continuous

pl acenent of freshly mixed grout. G out not used within 30 m nutes after
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nm xi ng shall be discarded. The space between the top of the concrete or
machi nery-bearing surface and the plate shall be filled solid with the
grout. Forns shall be of wood or other equally suitable naterial for
conpletely retaining the grout on all sides and on top and shall be renoved
after the grout has set. The placed grout shall be carefully worked by
roddi ng or other neans to elimninate voids; however, overworking and
breakdown of the initial set shall be avoided. Gout shall not be
retenpered or subjected to vibration fromany source. Were clearances are
unusual ly small, placenent shall be under pressure with a grout punp.
Tenperature of the grout, and of surfaces receiving the grout, shall be

mai ntai ned at 18 to 30 degrees C until after setting

3.11. 2.2 Treat ment of Exposed Surfaces

For netal -oxi di zi ng nonshrink grout, exposed surfaces shall be cut back 25
nm and i medi ately covered with a parge coat of nortar consisting of 1 part
portland cenent and 2-1/2 parts fine aggregate by weight, with sufficient
water to make a plastic mixture. The parge coat shall have a snooth
finish. For other nortars or grouts, exposed surfaces shall have a

snoot h-dense finish and be left untreated. Curing shall conply with
paragraph CURI NG AND PROTECTI ON

3.12 TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL

The Contractor shall performthe inspection and tests descri bed bel ow and,
based upon the results of these inspections and tests, shall take the
action required and shall submit specified reports. Wen, in the opinion
of the Contracting Oficer, the concreting operation is out of control
concrete placenent shall cease and the operation shall be corrected. The

| aboratory perfornming the tests shall be onsite and shall conformw th ASTM
C 1077. WMaterials may be subjected to check testing by the Government from
sanpl es obtained at the manufacturer, at transfer points, or at the project
site. The Governnment will inspect the | aboratory, equipnent, and test
procedures prior to start of concreting operations and at |east once per
week thereafter for conformance with ASTM C 1077

3.12.1 Gradi ng and Corrective Action
3.12. 1.1 Fi ne Aggregate

At | east once during each shift when the concrete plant is operating, there
shall be one sieve analysis and fineness nodul us determ nation in
accordance with ASTM C 136 and COE CRD-C 104 for the fine aggregate or for
each fine aggregate if it is batched in nore than one size or
classification. The |location at which sanples are taken nay be sel ected by
the Contractor as the npbst advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mxer within
specification limts. \When the anpbunt passing on any sieve is outside the
specification linmts, the fine aggregate shall be imediately resanpled and
retested. |If there is another failure on any sieve, the fact shal

i medi ately reported to the Contracting O ficer, concreting shall be

st opped, and i nmedi ate steps taken to correct the grading

3.12.1.2 Coarse Aggregate
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At | east once during each shift in which the concrete plant is operating,
there shall be a sieve analysis in accordance with ASTM C 136 for each size
of coarse aggregate. The |ocation at which sanples are taken may be
sel ected by the Contractor as the npst advantageous for production control.
However, the Contractor shall be responsible for delivering the aggregate
to the mxer within specification limts. A test record of sanples of
aggregate taken at the same |ocations shall show the results of the current
test as well as the average results of the five nbpst recent tests including
the current test. The Contractor may adopt linmits for control coarser than
the specification limts for sanples taken other than as delivered to the
nm xer to allow for degradation during handling. Wen the anpunt passing
any sieve is outside the specification limts, the coarse aggregate shal
be imedi ately resanpled and retested. |If the second sanple fails on any
sieve, that fact shall be reported to the Contracting Officer. Were two
consecutive averages of 5 tests are outside specification limts, the
operation shall be considered out of control and shall be reported to the
Contracting Officer. Concreting shall be stopped and i nmedi ate steps shal
be taken to correct the grading

3.12.2 Qual ity of Aggregates

Thirty days prior to the start of concrete placenent, the Contractor shal
performall tests for aggregate quality required by ASTM C 33. In
addition, after the start of concrete placenent, the Contractor shal
performtests for aggregate quality at |east every three nonths, and when
the source of aggregate or aggregate quality changes. Sanples tested after
the start of concrete placenent shall be taken inmediately prior to
entering the concrete n xer

3.12.3 Scal es, Batching and Recordi ng

The accuracy of the scales shall be checked by test weights prior to start
of concrete operations and at |east once every three nonths. Such tests
shall al so be nade as directed whenever there are variations in properties
of the fresh concrete that could result frombatching errors. Once a week
the accuracy of each batching and recordi ng device shall be checked during
a wei ghing operation by noting and recording the required weight, recorded
wei ght, and the actual weight batched. At the sanme tinme, the Contractor
shall test and ensure that the devices for dispensing adm xtures are
operating properly and accurately. Wen either the weighing accuracy or
bat chi ng accuracy does not conply with specification requirements, the

pl ant shall not be operated until necessary adjustnments or repairs have
been made. Discrepancies in recording accuracies shall be corrected

i medi ately.

3.12. 4 Bat ch- Pl ant Contro

The nmeasurenment of concrete materials including cementitious nmaterials,
each size of aggregate, water, and adm xtures shall be continuously
controlled. The aggregate weights and ampbunt of added water shall be

adj usted as necessary to conpensate for free noisture in the aggregates.
The ampunt of air-entraining agent shall be adjusted to control air content
within specified limts. A report shall be prepared indicating type and

SECTI ON 03300 Page 35



Ft Hood Barracks Rebuild, 9200 Block - Dining Facility FHBRN
ACCOVMPANYI NG AMENDMENT NO. 0004 TO SCLI CI TATI ON NO. DACA63- 00- B- 0028

source of cenent used, type and source of pozzol an used, anpunt and source
of admi xtures used, aggregate source, the required aggregate and water

wei ghts per cubic nmeter, amount of water as free noisture in each size of
aggregate, and the batch aggregate and water weights per cubic nmeter for
each class of concrete batched during each day's plant operation

3.12.5 Concrete M xture

a. Air Content Testing. Air content tests shall be nmade when test
speci nens are fabricated. |In addition, at least two tests for air
content shall be made on randomy sel ected batches of each
separate concrete m xture produced during each 8-hour period of
concrete production. Additional tests shall be nmade when
excessive variation in workability is reported by the placing
foreman or Government inspector. Tests shall be made in
accordance with ASTM C 231 for normal wei ght concrete. Test
results shall be plotted on control charts which shall at al
times be readily available to the Government and shall be
subnmitted weekly. Copies of the current control charts shall be
kept in the field by testing crews and results plotted as tests
are made. When a single test result reaches either the upper or
| ower action linmt, a second test shall imrediately be nade. The
results of the two tests shall be averaged and this average used
as the air content of the batch to plot on both the air content
and the control chart for range, and for determ ning need for any
remedi al action. The result of each test, or average as noted in
the previous sentence, shall be plotted on a separate contro
chart for each m xture on which an "average line" is set at the
m dpoi nt of the specified air content range from paragraph Air
Entrai nnent. An upper warning limt and a lower warning limt
line shall be set 1.0 percentage point above and bel ow t he average
line, respectively. An upper action limt and a |ower action
limt line shall be set 1.5 percentage points above and bel ow t he
average line, respectively. The range between each two
consecutive tests shall be plotted on a secondary control chart
for range where an upper warning limt is set at 2.0 percentage
poi nts and an upper action limt is set at 3.0 percentage points.
Sanples for air content nmay be taken at the mixer, however, the
Contractor is responsible for delivering the concrete to the
pl acenent site at the stipulated air content. |If the Contractor's
materials or transportation nmethods cause air content | oss between
the m xer and the placenent, correlation sanples shall be taken at
the placenment site as required by the Contracting O ficer, and the
air content at the mxer controlled as directed.

b. Ar Content Corrective Action. Wenever points on the contro
chart for percent air reach either warning limt, an adjustnent
shall inmediately be made in the anmount of air-entraining
adm xture batched. As soon as practical after each adjustnment,
anot her test shall be nade to verify the result of the adjustnent.

Whenever a point on the secondary control chart for range reaches
the warning limt, the adm xture di spenser shall be recalibrated
to ensure that it is operating accurately and with good
reproduci bility. \Whenever a point on either control chart reaches
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an action limt line, the air content shall be considered out of
control and the concreting operation shall imediately be halted
until the air content is under control. Additional air content
tests shall be made when concreting is restarted.

c. Slunp Testing. In addition to slunmp tests which shall be nmade
when test specinens are fabricated, at |east four slunp tests
shall be made on randomy sel ected batches in accordance with ASTM
C 143 for each separate concrete m xture produced during each
8-hour or less period of concrete production each day. Al so,
addi ti onal tests shall be made when excessive variation in
wor kability is reported by the placing foreman or Gover nnent
i nspector. Test results shall be plotted on control charts which
shall at all times be readily available to the Governnent and
shall be submitted weekly. Copies of the current control charts
shall be kept in the field by testing crews and results plotted as
tests are nmade. \When a single slunp test reaches or goes beyond
either the upper or lower action limt, a second test shal
i medi ately be nade. The results of the two tests shall be
averaged and this average used as the slunp of the batch to pl ot
on both the control charts for slunmp and the chart for range, and
for determning need for any renedial action. Limts shall be set
on separate control charts for slunp for each type of mxture.

The upper warning limt shall be set at 12.5 mm bel ow t he maxi num
al l owabl e slunp specified in paragraph Slunmp in PART 1 for each
type of concrete and an upper action linmt line and | ower action
limt line shall be set at the maxi mum and m ni nrum al | owabl e

sl unps, respectively, as specified in the sanme paragraph. The
range between each consecutive slunp test for each type of m xture
shall be plotted on a single control chart for range on which an
upper action linmt is set at 50 mm Sanples for slunp shall be
taken at the m xer. However, the Contractor is responsible for
delivering the concrete to the placenent site at the stipul ated
slunp. |If the Contractor's materials or transportation nethods
cause slunp | oss between the m xer and the placenent, correlation
sanpl es shall be taken at the placenment site as required by the
Contracting Oficer, and the slunp at the mixer controlled as

di rect ed.

d. Slunp Corrective Action. Wenever points on the control charts
for slunmp reach the upper warning limt, an adjustnent shal
i medi ately be nade in the batch weights of water and fine
aggregate. The adjustnents are to be made so that the total water
content does not exceed that anount allowed by the nmaxi num w c
rati o specified, based on aggregates which are in a saturated
surface dry condition. Wen a single slunp reaches the upper or
lower action Iimt, no further concrete shall be delivered to the
placing site until proper adjustnents have been nmade. |Immediately
after each adjustment, another test shall be nmade to verify the
correctness of the adjustment. Whenever two consecutive
i ndi vidual slunp tests, made during a period when there was no
adj ust rent of batch wei ghts, produce a point on the control chart
for range at or above the upper action |linit, the concreting
operation shall imediately be halted, and the Contractor shal
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take appropriate steps to bring the slunp under control
Addi ti onal slunp tests shall be nmade as directed.

e. Tenperature. The tenperature of the concrete shall be measured
when conpressive strength speci nens are fabricated. Measurenent
shall be in accordance with ASTM C 1064. The tenperature shall be
reported along with the conpressive strength data.

f. Strength Specinens. At |east one set of test specinmens shall be
made, for conpressive or flexural strength as appropriate, on each
different concrete mxture placed during the day for each 15 cubic
nmeters or every 465 squre nmeters whichever is greater or portion
t hereof of that concrete m xture placed each day. Additional sets
of test specinmens shall be nmade, as directed by the Contracting
O ficer, when the m xture proportions are changed or when | ow
strengt hs have been detected. A truly random (not haphazard)
sanpling plan shall be devel oped by the Contractor and approved by
the Contracting Oficer prior to the start of construction. The
pl an shall assure that sanpling is done in a conpletely random and
unbi ased manner. A set of test specinmens for concrete with a
28-day specified strength per paragraph Strength Requirements in
PART 1 shall consist of four specinens, two to be tested at 7 days
and two at 28 days. Test specinmens shall be nolded and cured in
accordance with ASTM C 31 and tested in accordance with ASTM C 39
for test cylinders and ASTM C 78 for test beans. Results of al
strength tests shall be reported inmediately to the Contracting
Officer. Quality control charts shall be kept for individua
strength "tests", ("test" as defined in paragraph Strength
Requi renents in PART 1) noving average of last 3 "tests" for
strength, and noving average for range for the last 3 "tests" for
each m xture. The charts shall be sinmilar to those found in ACl
214. 3R ACl certified technicians will be on-site during entire
pl acenent of concrete.

3.12.6 I nspection Before Pl acing

Foundati ons, construction joints, forns, and enbedded itens shall be

i nspected by the Contractor in sufficient tinme prior to each concrete
pl acenent in order to certify to the Contracting O ficer that they are
ready to receive concrete. The results of each inspection shall be
reported in witing.

3.12.7 Pl aci ng

The placing foreman shall supervise placing operations, shall determ ne
that the correct quality of concrete or grout is placed in each |ocation as
specified and as directed by the Contracting O ficer, and shall be
responsi bl e for nmeasuring and recordi ng concrete tenperatures and anbi ent
tenperature hourly during placing operations, weather conditions, tinme of

pl acenent, volunme placed, and nethod of placenent. The placing foremn
shall not permit batching and placing to begin until it has been verified
that an adequate nunber of vibrators in working order and wi th conpetent
operators are available. Placing shall not be continued if any pile of
concrete is inadequately consolidated. |f any batch of concrete fails to
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neet the tenperature requirenents, imedi ate steps shall be taken to
i nprove tenperature controls.

3.12.8 Vi brators

The frequency and anplitude of each vibrator shall be determined in
accordance with COE CRD-C 521 prior to initial use and at |east once a
nont h when concrete is being placed. Additional tests shall be nmde as

di rected when a vibrator does not appear to be adequately consolidating the
concrete. The frequency shall be determned while the vibrator is
operating in concrete with the tachoneter being held against the upper end
of the vibrator head while al nost subnmerged and just before the vibrator is
wi t hdrawn fromthe concrete. The anplitude shall be determned with the
head vibrating in air. Two neasurenents shall be taken, one near the tip
and anot her near the upper end of the vibrator head, and these results
averaged. The make, nodel, type, and size of the vibrator and frequency
and anplitude results shall be reported in witing. Any vibrator not
neeting the requirenents of paragraph Consolidation, shall be inmmediately
renoved from service and repaired or replaced

3.12.9 Curing I nspection

a. Mist Curing Inspections. At |east once each shift, and not |ess
than twi ce per day on both work and non-work days, an inspection
shall be nmade of all areas subject to moist curing. The surface
noi sture condition shall be noted and recorded.

b. Moist Curing Corrective Action. When a daily inspection report
lists an area of inadequate curing, imediate corrective action
shall be taken, and the required curing period for those areas
shall be extended by 1 day.

c. Menbrane Curing Inspection. No curing conpound shall be applied
until the Contractor has verified that the conpound is properly
m xed and ready for spraying. At the end of each operation, the
Contractor shall estimate the quantity of conmpound used by
nmeasurenment of the container and the area of concrete surface
covered, shall compute the rate of coverage in square neters per
Liter, and shall note whether or not coverage is uniform

d. Menbrane Curing Corrective Action. Wen the coverage rate of the
curing conpound is |less than that specified or when the coverage
is not uniform the entire surface shall be sprayed again.

e. Sheet Curing Inspection. At |east once each shift and once per
day on non-work days, an inspection shall be nade of all areas
bei ng cured using inpervious sheets. The condition of the
covering and the tightness of the | aps and tapes shall be noted
and recorded.

f. Sheet Curing Corrective Action. When a daily inspection report
lists any tears, holes, or laps or joints that are not conpletely
closed, the tears and holes shall pronptly be repaired or the
sheets replaced, the joints closed, and the required curing period
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for those areas shall be extended by 1 day.
3.12.10 Col d- Weat her Protection

At | east once each shift and once per day on non-work days, an inspection
shall be made of all areas subject to col d-weather protection. Any
deficiencies shall be noted, corrected, and reported

3.12. 11 M xer Uniformty

a. Stationary Mxers. Prior to the start of concrete placing and
once every 6 nonths when concrete is being placed, or once for
every 60,000 cubic nmeters of concrete placed, whichever results in
the shortest tinme interval, uniformty of concrete mxing shall be
determ ned in accordance with ASTM C 94.

b. Truck Mxers. Prior to the start of concrete placing and at | east
once every 6 nmonths when concrete is being placed, uniformty of
concrete mixing shall be deternmined in accordance with ASTM C 94.
The truck m xers shall be selected randomy for testing. Wen
satisfactory performance is found in one truck mixer, the
performance of nixers of substantially the same design and
condition of the blades may be regarded as satisfactory.

c. Mxer Uniformty Corrective Action. Wen a mxer fails to neet
m xer uniformty requirenments, either the nmxing tinme shall be
i ncreased, batchi ng sequence changed, batch size reduced, or
adj ustments shall be nmade to the m xer until conpliance is
achi eved.

3.12.12 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. During
periods of col d-weather protection, reports of pertinent tenperatures shal
be made daily. These requirenments do not relieve the Contractor of the
obligation to report certain failures i mmediately as required in precedi ng
paragraphs. Such reports of failures and the action taken shall be
confirmed in witing in the routine reports. The Contracting O ficer has
the right to examne all contractor quality control records.

-- End of Section --
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SECTI ON 07413

METAL SI DI NG
AMENDMENT NO. 0004

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ALUM NUM ASSCCI ATI ON ( AA)

AA Desi gn Manual (1994) Al um num Desi gn Manual :
Speci fications and Gui delines for Al um num
Structures

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI Col d- For med Ml (1996) Col d-Forned Steel Design Manual
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 463/ A 463M (1997) Steel Sheet, Al um num Coated, by
the Hot-Di p Process

ASTM A 653/ A 653M (1998) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM A 792/ A 792M (1997) Steel Sheet, 55% Al um num Zi nc
Al'l oy- Coated by the Hot-Di p Process

ASTM D 522 (1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

ASTM D 610 (1995) Eval uating Degree of Rusting on
Pai nted Steel Surfaces

ASTM D 714 (1987; R 1994) Eval uating Degree of
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

ASTM D 1654 (1992) Eval uation of Painted or Coated

Speci nens Subj ected to Corrosive
Envi ronnment s
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ASTM D 2244 (1995) Cal cul ation of Color Differences
fromlnstrunmentally Measured Col or
Coor di nat es

ASTM D 2247 (1997) Testing Water Resistance of
Coatings in 100% Rel ative Humidity

ASTM D 2794 (1993) Resistance of Organic Coatings to
the Effects of Rapid Deformation (I npact)

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM D 4214 (1998) Eval uating Degree of Chal ki ng of

Exterior Paint Filns

ASTM D 4587 (1991) Conducting Tests on Paint and
Rel at ed Coatings and Materials Using a
Fl uor escent UV- Condensation Light- and
WAt er - Exposure Appar at us

ASTM D 5894 (1996) Standard Practice for Cyclic Salt
Fog/ WV Exposure of Painted Metal,
(Al'ternating Exposures in a Fog/Dry
Cabi net and a UV Condensati on Cabi net)

AMERI CAN SOCI ETY OF CIVIL ENG NEERS ( ASCE)

ASCE 7 (1995) M ni mum Desi gn Loads for Buil dings
and Ot her Structures

1.2 GENERAL REQUI REMENTS
1.2.1 Desi gn

Criteria, |oading conbinations, and definitions shall be in accordance with
ASCE 7. Maximum cal cul ated fiber stress shall not exceed the allowable
value in the AISI manual; a one third overstress for wind is allowed.

M dspan defl ecti on under maxi mum design | oads shall be linted to L/180.
Contract drawi ngs show the design wind | oads and the extent and general
assenbly details of the netal siding. Menbers and connections not shown on
the drawi ngs shall be designed by the Contractor. Siding panels and
accessories shall be the products of the sane manufacturer. Steel siding
design shall be in accordance with Al SI Col d- Formed Ml .

1.2.2 Architectural Considerations
Panel s profile shall be as shown on the draw ngs.
1.3 SUBM TTALS
Governnment approval is required for submttals with a "GA" designation;

subnmttals having an "FIO' designation are for information only. The
follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
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PROCEDURES:

SD- 04 Drawi ngs
Si di ng; GA
Drawi ngs consisting of catal og cuts, design and erection draw ngs, shop
coating and finishing specifications, and other data as necessary to
clearly describe design, materials, sizes, |ayouts, construction details,
fasteners, and erection. Draw ngs shall be acconpani ed by engi neering
design cal cul ations for the siding panels.

SD-13 Certificates
Siding; FIO Installation; FIO Accessories; FIO
Certificates attesting that the panels and accessories conformto the
requi renents specified. Certified |aboratory test reports show ng that the
sheets to be furnished are produced under a continuing quality control
program and that a representative sanple consisting of not Iess than 5
pi eces has been tested and has nmet the quality standards specified for

factory color finish. MIIl certification for structural bolts, siding, and
wal | liner panels.

SD- 14 Sanpl es
Accessories; FlIO

One sanple of each type of flashing, trim closure, cap and simlar itens.
Si ze shall be sufficient to show construction and configuration.

Si di ng; GA

One piece of each type and finish (exterior and interior) to be used, 225 nmm
long, full width.

Fasteners; FIQO

Two sanpl es of each type to be used with statenent regardi ng i ntended use.
If so requested, random sanples of bolts, nuts, and washers as delivered to
the jobsite shall be taken in the presence of the Contracting O ficer and
provided to the Contracting Officer for testing to establish conpliance
with specified requirenents.

Gaskets and | nsul ati ng Conmpounds; FIO.
Two sanpl es of each type to be used and descriptive data.

Seal ant; FI O
One sanple, approximately 0.5 kg, and descriptive data.
1.4 DELI VERY AND STORAGE

Materials shall be delivered to the site in a dry and undamaged condition
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and stored out of contact with the ground. Materials shall be covered with
weat herti ght coverings and kept dry. Storage acconmpdations for neta
siding shall provide good air circulation and protection from surface

st ai ni ng

1.5 WARRANTI ES

The Contractor shall provide a weather tight warranty for the netal siding
for a period of 20 years to include siding panel assenbly, 10 years agai nst
the wear of color finish, and 10 years agai nst the corrosion of fasteners
caused by ordinary wear and tear by the elenents. The warranties shal
start upon final acceptance of the work or the date the Governnent takes
possessi on, whichever is earlier

PART 2 PRODUCTS
2.1 SI DI NG

Panel s shall be steel and shall have a factory color finish. Length of
sheets shall be sufficient to cover the entire height of any unbroken wal
surface when length of runis 9 m or less. Wen |length of run exceeds 9 m

each sheet in the run shall extend over two or nore spans. Sheets |onger
than 9 m nmay be furnished if approved by the Contracting Oficer. Wdth
of sheets with interlocking ribs shall provide not |ess than 300 mm of
coverage in place. Panels systemshall be fromthe same manufacturer as
the netal roof systemas specified in Section 07416 - STRUCTURAL STANDI NG
SEAM METAL ROOF (SSMRS) SYSTEM

2.1.1 Wal | Panel s

Wal | panels shall have interlocking ribs for securing adjacent sheets.
Wal | panels shall be fastened to framework using conceal ed fasteners.

2.1.2 St eel Panel s

Zinc-coated steel confornmng to ASTM A 653/ A 653M al um num zi nc al |l oy
coated steel conforming to ASTM A 792/ A 792M __ (AM #4) AZ 50 (AM #4)
coating; or alum num coated steel conformng to ASTM A 463/ A 463M Type 2,
coating designation T2 65. _ (AM #4) Panel thickness shall be a minimum of
0.544 mm, not including metallic coating and paint. (AM #4)

2.2 FACTORY COLOR FI NI SH

Panel s shall have a factory applied polyvinylidene fluoride finish on the
exposed side. The exterior finish shall consist of a baked-on topcoat with
an appropriate prinme coat. Color shall match the color indicated in
Section 09915 COLOR SCHEDULE. The exterior coating shall be a nom nal 0.025
nm thickness consisting of a topcoat of not less than 0.018 nm dry film
thi ckness and the paint manufacturer's recommended priner of not |ess than
__(AM #4) 0.005 mm (AM #4) nm thickness. The interior color finish shall
consist of a backer coat with a dry film thickness of 0.013. (AM #4). The
exterior color finish shall neet the test requirenents specified bel ow

2.2.1 Salt Spray Test
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A sanple of the sheets shall withstand a cyclic corrosion test for a

nm ni rum of 2016 hours in accordance with ASTM D 5894, including the scribe
requirenent in the test. |Inmediately upon renoval of the panel fromthe
test, the coating shall receive a rating of not |less than 10, no
blistering, as determ ned by ASTM D 714; 10, no rusting, as determ ned by
ASTM D 610; and a rating of 6, 2.0 to 3.0 mm failure at scribe, as

determ ned by ASTM D 1654.

2.2.2 Formability Test

When subjected to testing in accordance with ASTM D 522 Method B, 3 mm
di aneter nmandrel, the coating filmshall show no evidence of fracturing to
the naked eye.

2.2.3 Accel erat ed Weat hering, Chal ki ng Resi stance and Col or Change

A sanpl e of the sheets shall be tested in accordance with ASTM D 4587, test
condition B for 1000 total hours. The coating shall withstand the
weat hering test w thout cracking, peeling, blistering, |oss of adhesion of
the protective coating, or corrosion of the base netal. Protective coating
that can be readily renmoved fromthe base netal with tape in accordance
with ASTM D 3359, Test Method B, shall be considered as an area indicating
| oss of adhesion. Followi ng the accel erated weathering test, the coating
shall have a chalk rating not | ess than No. 8 in accordance with ASTM D 4214
test procedures, and the col or change shall not exceed 5 CIE or Hunter Lab
color difference (delta E) units in accordance with ASTM D 2244. For
sheets required to have a | ow gloss finish, the chalk rating shall be not
| ess than No. 6 and the color difference shall be not greater than 7 units.

2.2.4 Hum dity Test

When subjected to a humidity cabinet test in accordance with ASTM D 2247
for 1000 hours, a scored panel shall show no signs of blistering, cracking,
Creepage or corrosion.

2.2.5 | npact Resi stance

Factory-pai nted sheet shall withstand direct and reverse inpact in
accordance with ASTM D 2794 13 mm di aneter heni spherical head indenter,
equal to 6.7 tinmes the netal thickness in mm expressed in Newton-neters,
with no | oss of adhesion.

2.2.6 Abr asi on Resi stance Test

When subjected to the falling sand test in accordance with ASTM D 968,

Met hod A, the coating systemshall withstand a mininumof _ (AM #4) 50
liters (AM #4) liters of sand before the appearance of the base netal

The term "appearance of base netal" refers to the netallic coating on stee
or the alum num base netal

2.3 ACCESSORI ES

Flashing, trim nmetal closure strips, caps, and sinilar netal accessories
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shall be the manufacturer's standard products. Exposed netal accessories
shall be finished to match the panels furnished. WMl ded closure strips
shall be bitum nous-saturated fiber, closed-cell or solid-cell synthetic
rubber or neoprene, or polyvinyl chlorided prenolded to match configuration
of the panels and shall not absorb or retain water

2.4 FASTENERS

Fasteners for steel panels shall be zinc-coated steel, alum num corrosion
resisting steel, or nylon capped steel, type and size specified below or as
ot herwi se approved for the applicable requirenents. Fasteners for
attaching wall panels to supports shall provide both tensile and shear
strength of not less than 3340 N per fastener. Fasteners for accessories
shall be the manufacturer's standard. Nonpenetrating fastener system for
wal I panels using conceal ed clips shall be manufacturer's standard for the
syst em provi ded

2.4.1 Screws
Screws shall be as recommended by the manufacturer

2.4.2 End- Wl ded St uds
Aut omati ¢ end-wel ded studs shall be shouldered type with a shank di anmeter
of not less than 5 mm and cap or nut for hol ding panels against the
shoul der

2.4.3 Expl osi ve Actuated Fasteners
Fasteners for use with explosive actuated tools shall have a shank of not
less than 3.68 nm with a shank | ength of not Iess than 13 nm for
fastening panels to steel and not less than 25 mm for fastening panels to
concrete.

2.4.4 Blind Rivets
Blind rivets shall be alumnumw th 5 mm nom nal di ameter shank or
stainless steel with 3 mm nomi nal dianeter shank. Rivets shall be
threaded stemtype if used for other than the fastening of trim Rivets
wi th hollow stens shall have cl osed ends.

2.4.5 Bol ts

Bolts shall be not |ess than 6 mm dianeter, shouldered or plain shank as
required, with proper nuts.

2.5 SEALANT

Seal ant shall be an el astoneric type containing no oil or asphalt. Exposed
seal ant shall be clear and shall cure to a rubberlike consistency.

2.6 GASKETS AND | NSULATI NG COMPOUNDS

Gaskets and insul ati ng conpounds shall be nonabsorptive and suitable for
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i nsul ating contact points of inconmpatible naterials. Insulating conpounds
shall be nonrunning after drying

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installation shall be in accordance with the manufacturer's erection
instructions and drawings. Dissinmilar materials which are not conpatible
when contacting each other shall be insulated from each other by neans of
gaskets or insulating conpounds. |Inproper or mislocated drill hol es shal
be plugged with an oversize screw fastener and gasketed washer; however,
panels with an excess of such holes or with such holes in critica

| ocations shall not be used. Exposed surfaces and edges shall be kept
clean and free from seal ant, nmetal cuttings, hazardous burrs, and other
foreign material. Stained, discolored, or damaged sheets shall be renoved
fromthe site.

3.1.1 Si di ng and Accessories

Siding shall be applied with the longitudinal configurations in the

vertical position. Accessories shall be fastened into fran ng nenbers,
except as otherw se approved. Closure strips shall be provided as

i ndi cated and where necessary to provi de weat hertight construction. Siding
installation shall coordinate with Section 07416 - STANDI NG SEAM METAL ROOF
(SSMRS) SYSTEM installation. Roofing and Siding Panel system shall be from
the sanme manuf acturer

3.1.1.1 Conceal ed Fastener Wall Panels

Panel s shall be fastened to fram ng nenbers with conceal ed fastening clips
or other conceal ed devices standard with the manufacturer. Spacing of
fastening clips and fasteners shall be in accordance with the
manufacturer's witten instructions. Spacing of fasteners and anchor clips
al ong the panel interlocking ribs shall not exceed 300 nm on center except
when ot herwi se approved. Fasteners shall not puncture netal sheets except
as approved for flashing, closures, and trim exposed fasteners for thexe
situations shall be installed in straight lines. Interlocking ribs shal

be sealed with factory-applied sealant. Joints at accessories shall be
seal ed.

-- End of Section --
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SECTI ON 07416

STRUCTURAL STANDI NG SEAM METAL ROCF (SSSMR) SYSTEM
AMENDMENT NO. 0004

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)

Al SC ASD Spec (1989) Specification for Structural Steel
Bui l di ngs - Allowabl e Stress Design,
Pl asti c Design
AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)

Al SI Col d- For med Ml (1996) Col d-Forned Steel Design Manual
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 463/ A 463M (1997) Steel Sheet, Al um num Coated, by
the Hot-Di p Process

ASTM A 653/ A 653M (1998) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy- Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM A 792/ A 792M (1997) Steel Sheet, 55% Al um num Zi nc
Al'l oy- Coated by the Hot-Di p Process

ASTM C 518 (1998) Steady-State Heat Flux Measurenents
and Thermal Transmi ssion Properties by
Means of the Heat Flow Meter Apparatus

ASTM C 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thermal Insul ati on Board
ASTM D 522 (1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs
ASTM D 523 (1989; R 1994) Specul ar d oss
ASTM D 610 (1995) Eval uating Degree of Rusting on

Pai nted Steel Surfaces

ASTM D 714 (1987; R 1994) Eval uating Degree of
Blistering of Paints
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ASTM D 968 (1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

ASTM D 1654 (1992) Eval uation of Painted or Coated
Speci nens Subj ected to Corrosive
Envi ronnment s

ASTM D 2244 (1995) Cal cul ation of Color Differences
fromlnstrunmentally Measured Col or
Coor di nat es

ASTM D 2247 (1997) Testing Water Resistance of
Coatings in 100% Rel ative Humidity

ASTM D 2794 (1993) Resistance of Organic Coatings to
the Effects of Rapid Deformation (I npact)

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM D 4214 (1998) Eval uating Degree of Chal ki ng of

Exterior Paint Filns

ASTM D 4587 (1991) Conducting Tests on Paint and
Rel at ed Coatings and Materials Using a
Fl uor escent UV- Condensation Light- and
WAt er - Exposur e Appar at us

ASTM D 5894 (1996) Standard Practice for Cyclic Salt
Fog/ WV Exposure of Painted Metal,
(Al'ternating Exposures in a Fog/Dry
Cabi net and a UV/ Condensati on Cabi net)

ASTM E 84 (1998el) Surface Burning Characteristics
of Building Materials

ASTM E 1592 (1995) Structural Performance of Sheet
Met al Roof and Siding Systens by Uniform
Static Air Pressure Difference

AMERI CAN SOCI ETY OF CIVIL ENG NEERS ( ASCE)

ASCE 7 (1995) M ni mum Desi gn Loads for Buil dings
and Ot her Structures

STEEL JO ST | NSTI TUTE (SJI)
SJI Specs & Tabl es (1994) Standard Specifications Load Tabl es
and Weight Tables for Steel Joists and
Joi st Grders

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS NATI ONAL ASSOCI ATI ON
( SMACNA
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SMACNA- 02 (1993; Errata) Architectural Sheet Meta
Manua

1.2 GENERAL REQUI REMENTS

The Contractor shall furnish a comrercially available roofing system which
satisfies all requirenments contai ned herein and has been verified by | oad
testing and i ndependent design anal yses to neet the specified design

requi renments.

1.2.1 Structural Standing Seam Metal Roof (SSSMR) System

The SSSMR system covered under this specification shall include the entire
roofing system the standing seam netal roof panels, fasteners, connectors,
roof securenent conponents, and assenblies tested and approved in
accordance with ASTM E 1592. In addition, the system shall consist of
panel finishes, slip sheet, insulation, vapor retarder, all accessories,
conponents, and trimand all connections with roof panels. This includes
roof penetration itenms such as vents, curbs, gutters and downspouts; eaves,
ridge, hip, valley, rake, gable, wall, or other roof system fl ashings
install ed and any ot her conponents specified within this contract to
provi de a weat hertight roof system

1.2.2 Manuf act ur er

The SSSMR system shall be the product of a manufacturer who has been in the
practice of manufacturing and designing SSSMR systens for a period of not

| ess than 3 years and has been involved in at least five projects simlar
in size and conplexity to this project.

1.2.3 Installer

The installer shall be certified by the SSSMR system nmanufacturer to have
experience in installing at |east three projects that are of conparable
size, scope and conplexity as this project for the particular roof system
furnished. The installer nmay be either enpl oyed by the manufacturer or be
an i ndependent installer

1.3 DESI GN REQUI REMENTS
The design of the SSSMR system shall be provided by the Contractor as a
conplete system Menbers and connections not indicated on the draw ngs
shall be designed by the Contractor. Roof panels, conponents, transitions,
accessories, and assenblies shall be supplied by the sane roofing system
manuf act ur er.

1.3.1 Design Criteria
Design criteria shall be in accordance with ASCE 7

1.3.2 Dead Loads

The dead | oad shall be the weight of the SSSMR system Coll ateral |oads
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such as sprinklers, nechanical and electrical systens, and ceilings shal
not be attached to the panels.

1.3.3 Li ve Loads
1.3.3.1 Concentrat ed Loads

The panel s and anchor clips shall be capable of supporting a 1335 N
concentrated | oad. The concentrated |oad shall be applied at the pane

nm dspan and will be resisted by a single standing seam netal roof pane
assunmed to be acting as a beam The undeformed shape of the panel shall be
used to deternmine the section properties.

1.3.3.2 Uni f or m Loads

The panel s and conceal ed anchor clips shall be capable of supporting a
m ni mum uniformlive | oad of 960 Pa

1.3. 4 W nd Loads

The design wind uplift pressure for the roof systemshall be as shown on
the contract drawi ngs. The design uplift force for each connection
assenbly shall be that pressure given for the area under consideration,
nmultiplied by the tributary |oad area of the connection assenbly. The
safety factor |isted below shall be applied to the design force and
conpared against the ultimate capacity. Prying shall be considered when
figuring fastener design | oads.

a. Single fastener in each connection......... 3.0
b. Two or nore fasteners in each connection...2.25
1.3.5 Ther mal Loads
Roof panels shall be free to nove in response to the expansion and
contraction forces resulting froma total maxi mum tenperature range of 104
degrees C (220 degrees F) during the life of the structure

1.3.6 Fram ng Menmbers Supporting the SSSMR System

Any additions/revisions to fram ng nenbers supporting the SSSMR systemto
accommodat e the manufacturer/fabricator's design shall be the Contractor's

responsibility and shall be submitted for review and approval. New or
revised fram ng nenbers and their connections shall be designed in
accordance with Al SC ASD Spec . Maxinmum defl ection under applied live

| oad, snow, or wind |load shall not exceed 1/180 of the span |ength.
1.3.7 Roof Panel s Design

Steel panels shall be designed in accordance with Al SI Col d- Formed Ml .

The cal cul ated panel deflection from concentrated | oads shall not exceed

1/ 180 of the span length. The cal cul ated panel deflection under applied
live load, snow, or wind |oad shall not exceed 1/180 tines the span |ength.
Defl ections shall be based on panels being continuous across three or nore
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supports. Deflection shall be calcul ated and neasured al ong the mgjor ribs
of the panels.

1.3.8 Accessories and Their Fasteners

Accessories and their fasteners shall be capable of resisting the specified

design wind uplift forces and shall allow for thermal novenent of the roof

panel system Exposed fasteners shall not restrict free novenent of the

roof panel systemresulting fromthernmal forces. There shall be a nininum

of two fasteners per clip. Single fasteners with a mninmum di aneter of 9 nm
will be allowed when the supporting structural nenbers are prepunched or

predrill ed.

1.4 PERFORMANCE REQUI REMENTS

The SSSMR shall be tested for wind uplift resistance in accordance with
ASTM E 1592; SSSMR systens previously tested and approved by the Corps of
Engi neers' STANDARD TEST METHOD FOR STRUCTURAL PERFORMANCE COF SSMRS BY

UNI FORM STATI C Al R PRESSURE DI FFERENCE nmey be acceptable. Two tests shal

be perforned. Test 1 shall sinmulate the edge condition with one end having
crosswi se restraint and other end free of crosswi se restraint. The maxi num

span length for the edge condition shall be 750 mm Test 2 shall simulate
the interior condition with both ends free of crossw se restraint. The
maxi mrum span | ength for the interior condition shall be 1.5 m. Externa

rei nforcenent, such as clanps on the ribs, shall not be installed to
i mprove uplift resistance. Bolts through seanms shall not be installed

1.5 SUBM TTALS

Governnment approval is required for submttals with a "GA" designation;
subnmttals having an "FIO' designation are for information only. The
follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES

SD- 01 Dat a
Desi gn Anal ysis; GA

Desi gn anal ysis signed by a Regi stered Professional Engineer enployed by
the SSSMR manufacturer. The design analysis shall include a |list of the
design | oads, and conplete calculations for the support system (when
provi ded by the Contractor), roofing systemand its conponents; valley
desi gns, gutter/downspout cal cul ations, screw pullout test results, and
shall indicate how expected thernmal novenents are acconmopdat ed

SD- 04 Drawi ngs
Structural Standing Seam Metal Roof System GA
Met al roofing drawi ngs and specifications and erection draw ngs; shop
coating and finishing specifications; and other data as necessary to
clearly describe design, materials, sizes, |ayouts, standing seam

configuration, construction details, provisions for thermal novenent, |ine
of panel fixity, fastener sizes and spacings, sealants and erection
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procedures. Drawi ngs shall reflect the intent of the architectural
detailing using the manufacturer's proprietary products and fabricated
items as required. The SSSMR system shop drawi ngs shall be provided by the
net al roofi ng manufacturer.

SD-08 Statenments
Qualifications; FIO
Qualifications of the manufacturer and installer.

SD- 09 Reports
Test Report for Uplift Resistance of the SSSMR GA.

The report shall include the follow ng information:

a. Details of the SSSMR system showi ng the roof panel cross-section
wi t h di nensi ons and thi ckness.

b. Details of the anchor clip, dinensions, and thickness.

c. Type of fasteners, size, and the nunber required for each
connecti on.

d. Purlins/subpurlins size and spacing used in the test.

e. Description of the seanm ng operation including equi prent used.

f. Maxinum al |l owabl e uplift pressures. These pressures are
deternmined fromthe ultimte |load divided by a factor of safety equal to

1. 65.

g. Any additional information required to identify the SSSMR system
tested.

h. Signature and seal of an independent registered engi neer who
wi t nessed the test.

SD-13 Certificates
Structural Standing Seam Metal Roof System FI O

a. Certification that the actual thickness of uncoated sheets used in
SSSMRS conponents including roofing panels, subpurlins, and conceal ed

anchor clips conplies with specified requirenents.

b. Certification that materials used in the installation are m ||
certified.

c. Previous certification of SSSMR system tested under the Corps of
Engi neers' Standard Test Method in lieu of ASTM E 1592 testing.

d. Certification that the sheets to be furnished are produced under a
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continuing quality control programand that a representative sanple
consi sting of not less than three pieces has been tested and has net the
qual ity standards specified for factory col or finish.

e. Certification of installer. Installer certification shall be
f urni shed.

f. Warranty certificate. At the conpletion of the project the
Contractor shall furnish signed copies of the 5-year Warranty for
Structural Standing Seam Metal Roof (SSSMR) System a sanple copy of which
is attached to this section, the 20-year Manufacturer's Materi al
Warranties, and the manufacturer's 20-year system weatherti ghtness warranty.
I nsul ation; GA.

Certificate attesting that the pol yurethane or polyisocyanurate insulation
furnished for the project contains recovered material, and show ng an
estimated percent of such recovered material .

SD- 14 Sanpl es
Accessories; FIO
One sanple of each type of flashing, trim closure, thermal spacer bl ock,
cap and simlar items. Size shall be sufficient to show construction and
configuration.
Roof Panels; GA.
One piece of each type to be used, 225 nm |ong, full wi dth.
Factory Col or Finish; GA
Three 75 by 125 nm sanples of each type and col or.
Fasteners; FIQO
Two sanpl es of each type to be used, with statenment regardi ng intended use.
If so requested, random sanples of bolts, nuts, and washers as delivered
to the job site shall be taken in the presence of the Contracting Oficer
and provided to the Contracting Oficer for testing to establish conpliance
with specified requirenents.
I nsul ation; FIO
One piece, 300 by 300 nm of each type and thickness to be used, with a
| abel indicating the rated perneance (if faced) and R-values. The flane
spread, and snoke devel oped rating shall be shown on the | abel or provided
inaletter of certification.

Gaskets and | nsul ati ng Conmpounds; FIO.

Two sanpl es of each type to be used and descriptive data.
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Seal ant; FI O
One sanple, approximately 0.5 kg, and descriptive data.
Conceal ed Anchor dips; FIO
Two sanpl es of each type used
Subpurlins; FIO
One piece, 225 mm | ong
EPDM Rubber Boots; FIO
One piece of each type
1.6  DELI VERY AND STORAGE

Materials shall be delivered to the site in a dry and undamaged condition
and stored out of contact with the ground. Materials shall be covered with
weat herti ght coverings and kept dry. Storage conditions shall provide good
air circulation and protection from surface staining

1.7 WARRANTI ES

The SSSMR system shall be warranted as outlined below. Any energency
tenporary repairs conducted by the owner shall not negate the warranties.

1.7.1 Contractor's Watherti ghtness Warranty

The SSSMR system shall be warranted by the Contractor on a no penal sum
basis for a period of five years against material and workmanship
deficiencies; systemdeterioration caused by exposure to the el enents

and/ or inadequate resistance to specified service design | oads, water

| eaks, and wi nd uplift danmage. The SSSMR system covered under this
warranty shall include the entire roofing systemincluding, but not limted
to, the standing seam netal roof panels, fasteners, connectors, roof
securenent conponents, and assenblies tested and approved in accordance
with ASTM E 1592. In addition, the system shall consist of panel finishes,
slip sheet, insulation, vapor retarder, all accessories, conmponents, and
trimand all connections with roof panels. This includes roof penetration
items such as vents, curbs, gutters and downspouts; eaves, ridge, hip,
val l ey, rake, gable, wall, or other roof systemflashings installed and any
ot her conponents specified within this contract to provide a weathertight
roof system and itens specified in other sections of these specifications
that are part of the SSSMR system Al material and workmanship
deficiencies, systemdeterioration caused by exposure to the el enents

and/ or inadequate resistance to specified design | oads, water |eaks and

wi nd uplift damage shall be repaired as approved by the Contracting
Oficer. See the attached Contractor's required warranty for issue
resolution of warrantable defects. This warranty shall warrant and cover
the entire cost of repair or replacenent, including all material, |abor

and rel ated markups. The Contractor shall supplenent this warranty with
written warranties fromthe installer and system manufacturer, which shal
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be submitted along with Contractor's warranty; however, the Contractor
shall be ultimately responsible for this warranty. The Contractor's
written warranty shall be as outlined in attached WARRANTY FOR STRUCTURAL
STANDI NG SEAM METAL ROOF (SSSMR) SYSTEM and shall start upon fina
acceptance of the facility. It is required that the Contractor provide a
separate bond in an amobunt equal to the installed total roofing system cost
in favor of the owner (Government) covering the Contractor's warranty
responsibilities effective throughout the five year Contractor's warranty
period for the entire SSSMR system as outlined above.

1.7.2 Manuf acturer's Material Warranties.

The Contractor shall furnish, in witing, the foll owi ng manufacturer's
mat eri al warranties which cover all SSSMR system conponents such as roof
panel s, anchor clips and fasteners, flashing, accessories, and trim
fabricated fromcoil materi al

a. A manufacturer's 20 year material warranty warranting that the
al um num zinc-coated steel, alum numzinc alloy coated steel or
al um num coated steel as specified herein will not rupture, structurally
fail, fracture, deteriorate, or becone perforated under normal design
at nospheric conditions and service design loads. Liability under this
warranty shall be limted exclusively to the cost of either repairing or
repl aci ng nonconforning, ruptured, perforated, or structurally failed coi
mat eri al

b. A manufacturer's 20 year exterior material finish warranty on the
factory colored finish warranting that the finish, under normal atnospheric
conditions at the site, will not crack, peel, or delaninate; chalk in
excess of a nunerical rating of eight, as determ ned by ASTM D 4214 test
procedures; or change color in excess of five CIE or Hunter Lab col or
difference (delta E) units in accordance with ASTM D 2244. Liability under
this warranty is exclusively linmted to refinishing with an air-drying
version of the specified finish or replacing the defective coated materi al

c. A roofing system manufacturer's 20 year system weat herti ghtness
warranty.

1.8 COORDI NATI ON MEETI NG

A coordination neeting shall be held within 45 days after contract award
for nutual understanding of the Structural Standing Seam Metal Roof (SSSMR)
System contract requirements. This neeting shall take place at the

buil ding site and shall include representatives fromthe Contractor, the
roof system manufacturer, the roofing supplier, the erector, the designer
and the Contracting Officer. All itenms required by paragraph SUBM TTALS
shal | be discussed, including applicable standard manufacturer shop

drawi ngs, and the approval process. The Contractor shall coordinate tine
and arrangenents for the neeting

PART 2 PRODUCTS

2.1 ROOF PANELS
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Panel s shall be steel and shall have a factory color finish. Length of
sheets shall be sufficient to cover the entire I ength of any unbroken roof
sl ope for slope lengths that do not exceed 9 m When | ength of run
exceeds 9 m and panel |aps are provided, each sheet in the run shal
extend over three or nore supports. Sheets |onger than 30 m may be
furnished if approved by the Contracting Oficer. Wdth of sheets shal
provi de not nmore than 600 nm of coverage in place. SSSMR systemwith
roofing panels greater than 300 nm in width shall have standi ng seans
rolled during installation by an electrically driven sean ng machi ne

Hei ght of standing seans shall be not |ess than 50 nm Wall panel system as
specified in Section 07413 - METAL SIDI NG shall be provided by the SSMRS
manuf act urer.

2.1.1 St eel Panel s

Steel panels shall be zinc-coated steel conforming to ASTM A 653/ A 653M

al umi numzinc alloy coated steel conformng to ASTM A 792/ A 792M (AM #4)
AZ 50 (AM #4)coating; or alum num coated steel conform ng to ASTM A 463/ A
463M Type 2, coating designation T2 65. (AM #4) Panel thickness
shall be a minimum of 0.6 mm, not including metallic coating and paint. If
uncoated panel thickness is listed in the test report required by paragraph
1.5, SD-09, minimum panel thickness may be the tested thickness in lieu of
0.6 mm. (AM #4) (AM #4)

2.2 CONCEALED ANCHOR CLI PS

Conceal ed anchor clips shall be the sanme as the tested roofing system
Clip bases shall have factory punched or drilled holes for attachnent.
Clips shall be made frommultiple pieces with the allowance for the tota
thermal novenent required to take place within the clip. Single piece
clips may be acceptabl e when the manufacturer can substantiate that the
system can accommpdate the thermal cyclic novenent under sustained live or
snow | oads

2.3 ACCESSORI ES

Flashing, trim netal closure strips, caps and simlar netal accessories
shall be the manufacturer's standard products. Exposed netal accessories
shall be finished to match the panels furnished. Material thickness shall
be a2 minimum of 0.0199 inch, not including metallic coating and paint. (AM
#4) Mol ded closure strips shall be bitum nous-saturated fiber, closed-cel

or solid-cell synthetic rubber or neoprene, or polyvinyl chloride prenplded
to match configuration of the panels and shall not absorb or retain water
The use of a continuous angle butted to the panel ends to forma closure
will not be allowed

2.4 FASTENERS

Fasteners for steel roof panels shall be zinc-coated steel, alum num
corrosion resisting steel, or nylon capped steel, type and size specified
bel ow or as otherw se approved for the applicable requirenents.

Fasteners for structural connections shall provide both tensile and shear
ultimate strengths of not |ess than 3340 N per fastener. Fasteners for
accessories shall be the manufacturer's standard. Washer material shal
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be conpatible with the roofing; have a mnimum di ameter of 10 mm for

structural connections; and gasketed portion of fasteners or washers shal

be neoprene or other equally durable elastonmeric material approximately 3 nmm
thick. Exposed fasteners for factory color finished panels shall be

factory finished to match the color of the panels.

2.4.1 Screws

Screws for attaching anchor devices shall be not |ess than No. 14. Actua
screw pull out test results shall be perforned for the actual naterial gage
and yield strength of the structural purlins or subpurlins to which the
clipis to be anchored/attached. Oher screws shall be as recommended by
the manufacturer to neet the strength design requirenents of the panels.

2.4.2 Bol ts

Bolts shall be not |ess than 6 mm dianeter, shouldered or plain shank as
required, with | ocking washers and nuts.

2.4.3 Structural Blind Fasteners

Blind screwtype expandabl e fasteners shall be not less than 6 nm
dianeter. Blind (pop) rivets shall be not less than 7 nm mini mum di anet er

2.5 SUBPURLI NS

Col d formed supporting structural nenbers/subpurlins shall have a m ni num
thickness of _ (AM #4) 1.4 (AM #4) nm and a minimumtensile yield
strength of 345 MPa. Hot rolled structural nmenbers shall have a m ni num
thickness of 6 mm and a mininumtensile yield strength of 248 MPa
Subpurlins shall be gal vani zed

2.6 FACTORY COLOR FI NI SH

Panel s shall have a factory applied polyvinylidene fluoride finish on the

exposed side. The exterior finish shall consist of a baked-on topcoat with

an appropriate prinme coat. Color shall match the color indicated in

Section 09915 COLOR SCHEDULE. The exterior coating shall be a nom nal 0.025
nm thickness consisting of a topcoat of not less than 0.018 nm dry film

thi ckness and the paint manufacturer's recommended priner of not |ess than

__ (AM #4) 0.005 mm (AM #4) nm thickness. The interior color finish shal

consist of __ (AM #4) a backer coat with a dry film thickness of 0.013 mm.
(AM #4). The exterior color finish shall neet the test requirenents

speci fied bel ow.

2.6.1 Salt Spray Test

A sanple of the sheets shall withstand a cyclic corrosion test for a

nm ni rum of 2016 hours in accordance with ASTM D 5894, including the scribe
requirenent in the test. |Inmediately upon renoval of the panel fromthe
test, the coating shall receive a rating of not |less than 10, no
blistering, as determ ned by ASTM D 714; 10, no rusting, as determ ned by
ASTM D 610; and a rating of 6, over 2.0 to 3.0 mm failure at scribe, as
determ ned by ASTM D 1654.
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2.6.2 Formability Test

When subjected to testing in accordance with ASTM D 522 Method B, 3 mm
di aneter mandrel, the coating filmshall show no evidence of cracking to
the naked eye.

2.6.3 Accel erat ed Weat hering, Chal ki ng Resi stance and Col or Change

A sanpl e of the sheets shall be tested in accordance with ASTM D 4587, test
condition B 1000 total hours. The coating shall wthstand the weathering
test without cracking, peeling, blistering, |oss of adhesion of the
protective coating, or corrosion of the base netal. Protective coating

that can be readily renmoved fromthe base netal with tape in accordance

with ASTM D 3359, Test Method B, shall be considered as an area indicating

| oss of adhesion. Followi ng the accel erated weathering test, the coating
shall have a chalk rating not less than No. 8 in accordance with ASTM D 4214
test procedures, and the col or change shall not exceed 5 CIE or Hunter Lab
color difference (delta E) units in accordance with ASTM D 2244.

2.6.4 Hum dity Test
When subjected to a humidity cabinet test in accordance with ASTM D 2247
for 1000 hours, a scored panel shall show no signs of blistering, cracking,
Creepage or corrosion.

2.6.5 | npact Resi stance
Factory-pai nted sheet shall withstand direct and reverse inpact in
accordance with ASTM D 2794 13 mm di aneter heni spherical head indenter,
equal to 6.7 tinmes the netal thickness in mm expressed in Newton-neters,
wi th no cracking

2.6.6 Abr asi on Resi stance Test
When subjected to the falling sand test in accordance with ASTM D 968,
Met hod A, the coating systemshall withstand a mninmum of 50 liters of sand
before the appearance of the base netal. The term "appearance of base
netal" refers to the netallic coating on steel or the alum num base netal

2.6.7 Specul ar G oss

Fi ni shed roof surfaces shall have a specul ar gl oss val ue of 30 plus or
m nus 10 at 60 degrees when neasured in accordance with ASTM D 523

2.6.8 Pol | uti on Resi stance
Coating shall show no visual effects when covered spot tested in a 10
percent hydrochloric acid solution for 24 hours in accordance with ASTM D
1308

2.7 | NSULATI ON

Thermal resistance of insulation shall be not |ess than the R-val ues shown
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on the contract drawi ngs. R-values shall be determ ned at a nean
tenperature of 24 degrees C in accordance with ASTM C 518. Insulation
shall be a standard product with the insulation manufacturer, factory
marked or identified with insulation manufacturer's name or trademark and
R-value. ldentification shall be on individual pieces or individua
packages. Insulation , including facings, shall have a flane spread not in
excess of 75 and a snoke devel oped rating not in excess of 150 when tested
in accordance with ASTM E 84. The stated R-value of the insulation shal

be certified by an independent Regi stered Professional Engineer if tests
are conducted in the insulation nmanufacturer's |aboratory.

2.7.1 Pol yi socyanurate Rigid Board I nsulation for Use Above a Roof Deck

Pol yi socyanurate insulation shall conformto ASTM C 1289, Type I, Class 2,
(having a mnimumrecovered naterial content of 9 percent by weight of core
material in the polyisocyanurate portion). (AM #4) The maximum design
R-Value per l-inch of insulation used shall be 7.2. Facings shall be
alunimum foil. (AM #4)

2.7.2 Bl anket | nsul ation

Bl anket insulation shall conformto ASTM C 991Type II, (AM #4)and shall not
be conmputed in the R Values of the roof but provided for reasons as noted
in paragraph 3.2.1 1Insulation facing shall have a permeability of 0.02
perm or less when tested in accordance with ASTM E 96. Facing shall be
white, metallized polypropylene/scrim/kraft. (AM #4)

2.8 SEALANT

Seal ants shall be elastoneric type containing no oil or asphalt. Exposed
seal ant shall be colored to match the applicable building color and shal
cure to a rubberlike consistency. Sealant placed in the roof pane
standi ng seamribs shall be provided in accordance with the nanufacturer's
recomendati ons.

2.9 GASKETS AND | NSULATI NG COMPOUNDS

Gaskets and insul ati ng conpounds shall be nonabsorptive and suitable for
i nsul ating contact points of inconmpatible naterials. |Insulating conpounds
shall be nonrunning after drying

2.10 EPDM RUBBER BOOTS

Fl ashi ng devi ces around pi pe penetrations shall be flexible, one-piece
devi ces nol ded from weat her-resi stant EPDM rubber. Rubber boot materia
shall be as reconmended by the manufacturer. The boots shall have base
rings made of al umi num or corrosion resisting steel that conformto the
contours of the roof panel to forma weather-tight seal

2.11 PREFABRI CATED CURBS AND EQUI PMENT SUPPORTS
Prefabricated curbs and equi pnent supports shall be of structural quality,

hot - di pped gal vani zed or gal vani zed sheet steel, factory prinmed and
prepared for painting with mtered and welded joints. |Integral base plates
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and water diverter crickets shall be provided. M ninmum height of curb
shal |l be 200 mm above finish roof. Curbs shall be constructed to match
roof slope and to provide a |level top surface for mounting of equipnent.
Curb flange shall be constructed to match configuration of roof panels.
Curb size shall be coordinated, prior to curb fabrication, with the
nmechani cal equi pnment to be supported. Strength requirenents for equi pment
supports shall be coordinated to include all anticipated |oads. Flashings
shall not be rigidly attached to underline structure

2.12 GUTTERS AND DOWNSPOUTS

Gutters and downspouts shall be provi ded where shown in the draw ngs and
detai | ed per SMACNA- 02

(AM #4)2.13 RUBBERIZED UNDERLAYMENT

Rubberized underlayment shall be equal to "Ice and Water Shield" as
manufactured by Grace Construction Products, Winterguard" as manufactured
by CertainTeed Corporation, or Weather Watch Ice and Water Barrier" as
manufactured by GAF Building Materials Corporation.

(AM #4)PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installation shall be in accordance with the manufacturer's erection
instructions and drawings. Dissinmilar materials which are not conpatible
when contacting each other shall be insulated by neans of gaskets or

i nsul ati ng conpounds. Mol ded closure strips shall be installed wherever
roofing sheets termnate in open-end configurations, exclusive of
flashings. The closure strip installation shall be weather-tight and
sealed. Screws shall be installed with a clutching screw gun, to assure
screws are not stripped. Field test shall be conducted on each gun prior
to starting installation and periodically thereafter to assure it is

adj usted properly to install particular type and size of screw as
reconmended by nmanufacturer's literature. |nproper or mslocated dril

hol es shall be plugged with an oversize screw fastener and gasketed washer
however, sheets with an excess of such holes or with such holes in critica
| ocations shall not be used. Exposed surfaces and edges shall be kept
clean and free from seal ant, nmetal cuttings, hazardous burrs, and other
foreign material. Stained, discolored, or damaged sheets shall be renoved
fromthe site.

3.1.1 Field Form ng of Panels for Unique Area

When roofing panels are forned fromfactory-color-finished steel coils at
the project site, the sane care and quality control neasures that are taken
in shop form ng of roofing panels shall be observed. Rollforner shall be
operated by the netal roofing nanufacturer's representative. 1In cold

weat her conditions, preheating of the steel coils to be field forned shal
be perforned as necessary just prior to the rolling operations.
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3.1.2 Subpurlins

Unl ess ot herwi se shown, subpurlins shall be anchored to the purlins or
other structural fram ng nmenbers with bolts or screws. Attachnent to the
substrate (when provided) or to the panels is not permitted. The subpurlin
spaci ng shall not exceed 750 mm on centers at the corner, edge and ridge
zones, and 1500 mm maxi mum on centers for the remai nder of the roof.
Corner, edge, and ridge zones are as defined in ASCE 7

3.1.3 Roof Panel Installation

Roof panels shall be installed with the standing seans in the direction of
the roof slope. The side seam connections for installed panels shall be
conpleted at the end of each day's work. Method of applying joint seal ant
shall conformto the manufacturer's recommendation to achi eve a conplete
weat her-tight installation. End |aps of panels shall be provided in
accordance with the manufacturer's instructions. Closures, flashings, EPDM
rubber boots, roof curbs, and rel ated accessories shall be installed
according to the manufacturer's drawi ngs. Fasteners shall not puncture
roofing sheets except as provided for in the manufacturer's instructions
for erection and installation. Expansion joints for the standi ng seam roof
system shall be installed at |ocations indicated on the contract draw ngs
and ot her locations indicated on the manufacturer's drawi ngs. Roof pane
installation shall coordinate with Section 07413 - METAL Sl DI NG
installation.

3.1. 4 Conceal ed Anchor Cips

Conceal ed anchor clips shall be fastened directly to the structural fram ng
menbers. Attachnment to the substrate (when provided) or to the netal deck
is not permitted. The nmaxi num di stance, parallel to the seans, between
clips shall be 750 mm on center at the corner, edge, and ridge zones, and
1500 nm nmexi num on centers for the remai nder of the roof.

3.2 | NSULATI ON | NSTALLATI ON

I nsul ation shall be continuous over entire roof surface. Were expansion
joints, term nations, and other connections are nmade, the cavity shall be
filled with batt insulation providing equivalent R-value and permrating as
remai ning insulation. Insulation shall be installed as indicated and in
accordance with manufacturer's instructions.

3.2.1 Board I nsul ation with Bl anket |nsul ation

Rigid or semrigid board insulation shall be laid in close contact. Board
shall be attached to the netal roof deck with bearing plates and fasteners,
as reconmended by the insulation manufacturer, so that the insulation
joints are held tight agai nst each other, and shall have a m ninumof 1
fastener per 0.37 square neters. Layout and joint pattern of insulation
and fasteners shall be indicated on the shop drawings. |f nore than one

| ayer of insulation is required, joints in the second | ayer shall be offset
fromjoints in the first layer. A layer of blanket insulation shall be

pl aced over the rigid or semrigid board insulation to be conpressed

agai nst the underside of the netal roofing to reduce thermal bridging,
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danpen noi se, and prevent roofing flutter. This |ayer of blanket

i nsul ation shall be conpressed a mini nrum of 50 percent.Blanket insulation
shall be installed with the vapor barrier facing up. Vapor barrier tabs
shall be folded and stapled. Vapor barrier shall be sealed at roof
perimeter with heat-resistant tape. (AM #4)

3.3 GUTTER AND DOWNSPOUTS

Gutters and downspouts shall be installed as indicated. Gutters shall be
supported by continuous cleats. Downspouts shall be tigidly attached to
the building. Supports for downspouts shall be spaced according to

manuf acturer's recomendati ons.

3.4 RUBBERIZED UNDERLAYMENT

Rubberized underlayment shall be installed per manufacturer's written
instructions at all valleys. Underlayment shall ensure that any water that
penetrates below the metal roofing panels and valley flashing will drain
outside of the building envelope. Installed underlayments shall not be
exposed to the elements in excess of 30 days. Damaged or deteriorated
underlayments shall be replaced.

(AM #4)3.5 CLEANI NG AND TOUCH- UP

Exposed SSSMR systens shall be cleaned at conpletion of installation

Debris that could cause discoloration and harmto the panels, flashings,

cl osures and ot her accessories shall be removed. Grease and oil fil ms,
excess seal ants, and handling narks shall be renpved and the work shall be
scrubbed cl ean. Exposed netal surfaces shall be free of dents, creases,
waves, scratch marks, and solder or weld marks. |nmediately upon
detection, abraded or corroded spots on shop-painted surfaces shall be wire
brushed and touched up with the sane nmaterial used for the shop coat.
Factory col or finished surfaces shall be touched up with the nmanufacturer's
reconmended touch up paint.
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
STRUCTURAL STANDI NG SEAM METAL ROCF (SSSMR) SYSTEM

FACI LI TY DESCRI PTI ON

BUI LDI NG NUMBER:

CORPS OF ENG NEERS CONTRACT NUMBER:

CONTRACTOR

CONTRACTOR:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

OMNER

OWNER:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

CONSTRUCTI ON AGENT

CONSTRUCTI ON AGENT:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
STRUCTURAL STANDI NG SEAM METAL ROOF (SSSMR) SYSTEM
(conti nued)

THE SSSMR SYSTEM | NSTALLED ON THE ABOVE NAMED BUI LDI NG | S WARRANTED BY

FOR A PERI OD OF FI VE (5) YEARS AGAI NST
WORKMANSHI P AND MATERI AL DEFI Cl ENCES, W ND DAMAGE, STRUCTURAL FAI LURE, AND
LEAKAGE. THE SSSMR SYSTEM COVERED UNDER THI S WARRANTY SHALL | NCLUDE, BUT
SHALL NOT BE LIM TED TO, THE FOLLOW NG  THE ENTI RE ROOFI NG SYSTEM
MANUFACTURER SUPPLI ED FRAM NG AND STRUCTURAL MEMBERS, METAL ROOF PANELS,
FASTENERS, CONNECTORS, ROOF SECUREMENT COMPONENTS, AND ASSEMBLI ES TESTED AND
APPROVED | N ACCORDANCE W TH ASTM E 1592. I N ADDI TI ON, THE SYSTEM PANEL

FI NI SHES, SLIP SHEET, | NSULATION, VAPOR RETARDER, ALL ACCESSORI ES,
COVPONENTS, AND TRIM AND ALL CONNECTI ONS ARE | NCLUDED. THI' S | NCLUDES ROOF
PENETRATI ON | TEMS SUCH AS VENTS, CURBS, SKYLIGHTS; | NTERI OR OR EXTERI OR
GUTTERS AND DOWNSPOUTS; EAVES, RIDGE, HI P, VALLEY, RAKE, GABLE, WALL, OR
OTHER ROOF SYSTEM FLASHI NGS | NSTALLED AND ANY OTHER COVPONENTS SPECI FI ED
WTH N THI S CONTRACT TO PROVI DE A WEATHERTI GHT ROOF SYSTEM AND | TEMS

SPECI FI ED I N OTHER SECTI ONS OF THE SPECI FI CATI ONS THAT ARE PART OF THE SSSMR
SYSTEM

ALL MATERI AL DEFI CI ENCI ES, W ND DAMAGE, STRUCTURAL FAI LURE, AND LEAKAGE
ASSOCI ATED W TH THE SSSMR SYSTEM COVERED UNDER THI S WARRANTY SHALL BE

REPAI RED AS APPROVED BY THE CONTRACTI NG OFFI CER.  THI S WARRANTY SHALL COVER
THE ENTI RE COST OF REPAI R OR REPLACEMENT, | NCLUDI NG ALL MATERI AL, LABOR, AND
RELATED MARKUPS. THE ABOVE REFERENCED WARRANTY COMMENCED ON THE DATE OF

FI NAL ACCEPTANCE ON AND WLL REMAIN I N EFFECT
FOR STATED DURATI ON FROM THI S DATE.

S| GNED, DATED, AND NOTARI ZED (BY COMPANY PRESI DENT)

(Conpany Presi dent) ( Dat e)
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
STRUCTURAL STANDI NG SEAM METAL ROOF (SSSMR) SYSTEM
(conti nued)

THE CONTRACTOR SHALL SUPPLEMENT THI' S WARRANTY W TH WRI TTEN WARRANTI ES FROM
THE MANUFACTURER AND/ OR | NSTALLER OF THE SSSMR SYSTEM WHI CH SHALL BE

SUBM TTED ALONG W TH THE CONTRACTOR S WARRANTY. HOWEVER, THE CONTRACTOR W LL
BE ULTI MATELY RESPONSI BLE FOR THI S WARRANTY AS OUTLI NED | N THE SPECI FI CATI ONS
AND AS | NDI CATED I N THI S WARRANTY EXAMPLE.

EXCLUSI ONS FROM COVERAGE

1. NATURAL DI SASTERS, ACTS OF GOD (LI GHTNI NG, FIRE, EXPLOSIONS, SUSTAI NED
W ND FORCES I N EXCESS OF THE DESI GN CRI TERI A, EARTHQUAKES, AND HAIL).

2. ACTS OF NEGLI GENCE OR ABUSE OR M SUSE BY GOVERNMENT OR OTHER PERSONNEL,
I NCLUDI NG ACCI DENTS, VANDALISM ClVIL DI SOBEDI ENCE, WAR, OR DAMAGE CAUSED BY
FALLI NG OBJECTS.

3. DAMAGE BY STRUCTURAL FAILURE, SETTLEMENT, MOVEMENT, DI STORTI ON, WARPAGE,
OR DI SPLACEMENT OF THE BUI LDI NG STRUCTURE OR ALTERATI ONS MADE TO THE BUI LDI NG.

4. CORROSI ON CAUSED BY EXPOSURE TO CORROSI VE CHEM CALS, ASH OR FUMES
GENERATED OR RELEASED | NSI DE OR OQUTSI DE THE BUI LDI NG FROM CHEM CAL PLANTS,
FOUNDRI ES, PLATI NG WORKS, KILNS, FERTILIZER FACTORI ES, PAPER PLANTS, AND THE
LI KE.

5. FAILURE OF ANY PART OF THE SSSMR SYSTEM DUE TO ACTI ONS BY THE OMNER TO
I NHI BI T FREE DRAI NAGE OF WATER FROM THE ROOF AND GUTTERS AND DOWNSPOUTS OR
ALLOW PONDI NG WATER TO COLLECT ON THE ROOF SURFACE. CONTRACTOR S DESI GN
SHALL | NSURE FREE DRAI NAGE FROM THE ROOF AND NOT ALLOW PONDI NG WATER.

6. THI S WARRANTY APPLIES TO THE SSSMR SYSTEM | T DOES NOT | NCLUDE ANY
CONSEQUENTI AL DAMAGE TO THE BUI LDI NG | NTERI OR OR CONTENTS WHI CH | S COVERED BY
THE WARRANTY OF CONSTRUCTI ON CLAUSE | NCLUDED I N THI' S CONTRACT.

7. TH'S WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER W THOUT WRI TTEN

CONSENT OF THE CONTRACTOR; AND THI S WARRANTY AND THE CONTRACT PROVI SI ONS W LL
TAKE PRECEDENCE OVER ANY CONFLI CTS W TH STATE STATUTES.

* %
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
STRUCTURAL STANDI NG SEAM METAL ROOF (SSSMR) SYSTEM
(conti nued)

** REPORTS OF LEAKS AND SSSMR SYSTEM DEFI Cl ENCI ES SHALL BE RESPONDED TO W THI N
48 HOURS OF RECEI PT OF NOTI CE, BY TELEPHONE OR I N WRI TI NG, FROM ElI THER THE
OMNER OR CONTRACTI NG OFFI CER. EMERGENCY REPAI RS TO PREVENT FURTHER ROOF
LEAKS SHALL BE I NI TI ATED | MMEDI ATELY; A WRI TTEN PLAN SHALL BE SUBM TTED FOR
APPROVAL TO REPAIR OR REPLACE THI S SSSMR SYSTEM W THI N SEVEN (7) CALENDAR
DAYS. ACTUAL WORK FOR PERMANENT REPAI RS OR REPLACEMENT SHALL BE STARTED

W THI N 30 DAYS AFTER RECEI PT OF NOTI CE, AND COVPLETED W THI N A REASONABLE
TIME FRAME. | F THE CONTRACTOR FAI LS TO ADEQUATELY RESPOND TO THE WARRANTY
PROVI SI ONS, AS STATED I N THE CONTRACT AND AS CONTAI NED HEREI'N, THE

CONTRACTI NG OFFI CER MAY HAVE THE SSSMR SYSTEM REPAI RED OR REPLACED BY OTHERS
AND CHARGE THE COST TO THE CONTRACTOR.

IN THE EVENT THE CONTRACTOR DI SPUTES THE EXI STENCE OF A WARRANTABLE DEFECT,
THE CONTRACTOR MAY CHALLENGE THE OANER' S DEMAND FOR REPAI RS AND/ OR
REPLACEMENT DI RECTED BY THE OANER OR CONTRACTI NG OFFI CER ElI THER BY REQUESTI NG
A CONTRACTI NG OFFI CER S DECI SI ON UNDER THE CONTRACT DI SPUTES ACT, OR BY
REQUESTI NG THAT AN ARBI TRATOR RESOLVE THE | SSUE. THE REQUEST FOR AN

ARBI TRATOR MUST BE MADE W THI N 48 HOURS OF BEI NG NOTI FI ED OF THE DI SPUTED
DEFECTS. UPON BEI NG | NVOKED, THE PARTIES SHALL, W TH N TEN (10) DAYS,

JO NTLY REQUEST A LI ST OF FIVE (5) ARBI TRATORS FROM THE FEDERAL MEDI ATI ON AND
CONCI LI ATI ON SERVI CE. THE PARTI ES SHALL CONFER W THI N TEN (10) DAYS AFTER
RECEI PT OF THE LI ST TO SEEK AGREEMENT ON AN ARBI TRATOR. | F THE PARTI ES
CANNOT AGREE ON AN ARBI TRATOR, THE CONTRACTI NG OFFI CER AND THE PRESI DENT OF
THE CONTRACTOR S COVPANY W LL STRIKE ONE (1) NAME FROM THE LI ST ALTERNATI VELY
UNTIL ONE (1) NAME REMAINS. THE REMAI NI NG PERSON SHALL BE THE DULY SELECTED
ARBI TRATOR. THE COSTS OF THE ARBI TRATI ON, | NCLUDI NG THE ARBI TRATOR S FEE AND
EXPENSES, COURT REPORTER, COURTROOM OR SI TE SELECTED, ETC., SHALL BE BORNE
EQUALLY BETWEEN THE PARTIES. EI THER PARTY DESI RI NG A COPY OF THE TRANSCRI PT
SHALL PAY FOR THE TRANSCRI PT. A HEARING WLL BE HELD AS SOON AS THE PARTI ES
CAN MUTUALLY AGREE. A WRITTEN ARBI TRATOR' S DECI SION W LL BE REQUESTED NOT
LATER THAN 30 DAYS FOLLOW NG THE HEARI NG. THE DECI SI ON OF THE ARBI TRATOR

W LL NOT BE BI NDI NG HOWEVER, | T WLL BE ADM SSI BLE | N ANY SUBSEQUENT APPEAL
UNDER THE CONTRACT DI SPUTES ACT.

A FRAMED COPY OF THI S WARRANTY SHALL BE POSTED IN THE MECHANI CAL ROOM OR
OTHER APPROVED LOCATI ON DURI NG THE ENTI RE WARRANTY PERI OD.

-- End of Section --
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SECTI ON 08520

ALUM NUM W NDOWS
AMENDMENT #0004

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ALUM NUM ASSCCI ATI ON ( AA)

AA DAF- 45 (1980; R 1993) Designation System for
Al um num Fi ni shes

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSCCI ATI ON ( AAMA)

AAMA AAMA/ NVINDA 101 1.S.2 (1997) Vol untary Specifications for
Al um num Vinyl (PVC) and Wod W ndows and
G ass Doors

AAMA 1503. 1 (1988) Voluntary Test Method for Thermal
Transnmi ttance and Condensati on Resi stance
of W ndows, Doors and d azed Wall Sections

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM E 283 (1991) Determining the Rate of Air Leakage
Through Exterior Wndows, Curtain Walls,
and Doors Under Specified Pressure
Di fferences Across the Specinen

ASTM E 330 (1990) Structural Performance of Exterior
W ndows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference

ASTM E 547 (1996) Water Penetration of Exterior

W ndows, Curtain Walls, and Doors hy
Cyclic Static Air Pressure Differenti al

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME A39.1 (1995; A39.1a; A39.1b) Safety Requirenents
for Wndow Cl eaning
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| NSECT SCREENI NG WEAVERS ASSCCI ATI ON (| SWA)
| SWA | Ws 089 (1990) Recommended Standards and
Specifications for Insect Wre Screening
(Wre Fabric)

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 101 (1997; Errata 97-1) Life Safety Code

SCREEN MANUFACTURERS ASSOCI ATI ON ( SMA)

SMA ANSI / SMA 1004 (1987) Al um num Tubul ar Frame Screens for
W ndows

1.2 W NDOW PERFORMANCE

Al um num wi ndows shall be designed to neet the follow ng perfornmance
requi renents. Testing requirenents shall be perforned by an independent
testing | aboratory or agency.

1.2.1 Structural Performance

Structural test pressures on w ndow units shall be for positive |oad
(inward) and negative |load (outward) in accordance with ASTM E 330. After
testing, there shall be no glass breakage, permanent damage to fasteners,
har dware parts, support arms or actuating nechani sns or any other danmage
whi ch coul d cause wi ndow to be inoperable. There shall be no permanent
deformation of any main frame, sash or ventilator nmenber in excess of the
requi renents established by AAMA AAMA/ NWADA 101 1.S.2 for the w ndow types
and classification specified in this section.

1.2.2 Air Infiltration

Air infiltration shall not exceed the anmpunt established by AAMA AAMA/ NWADA
101 1.S.2 for each wi ndow type when tested in accordance with ASTM E 283.

1.2.3 Wat er Penetration
Wat er penetration shall not exceed the anpunt established by AAMA
AAMA NWADA 101 |.S.2 for each wi ndow type when tested in accordance with
ASTM E 547.

1.2.4 Ther mal Performance
Thermal transmittance for thermally broken al um num wi ndows with insulating
gl ass shall not exceed U-factor class 3.2 w nt deg.K (.57 BTU SF deg. F)
when tested in accordance with AAMA 1503. 1.

1.2.5 Life Safety Criteria
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W ndows shall conformto NFPA 101 Life Safety Code when rescue and/or
second nmeans of escape are indicated.

1.3 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subnmttals having an "FIO' designation are for information only. The
follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Dat a
Al um num W ndows; FO.
Manuf acturer's descriptive data and catal og cut sheets.

SD- 04 Drawi ngs
Al um num W ndows; FI O Insect Screens; FIO
Drawi ngs indicating el evati ons of wi ndow, rough-opening di mensions for each
type and size of window, full-size sections, thicknesses of netal,
fastenings, nethods of installation and anchorage, connections with other
wor k, type of wall construction, size and spacing of anchors, nethod of
gl azi ng, types and | ocations of operating hardware, nullion details,
weat herstripping details, screen details including nmethod of attachnent,
wi ndow cl eaner anchor details, and w ndow schedul es showi ng | ocati ons of
each wi ndow type.

SD-06 Instructions

Al um num W ndows; FI Q.

Manuf acturer's preprinted installation instructions and cl eaning
i nstructions.

SD- 09 Reports
Al um num W ndows; FI O
Reports for each type of alum num wi ndow attesting that identical w ndows
have been tested and neet all performance requirenments established under
par agraph W NDOW PERFORMANCE.

SD-13 Certificates
Al um num W ndows; FI O
Certificates stating that the al um num wi ndows are AAMA certified
conformng to requirements of this section. Labels or narkings permanently

affixed to the window will be accepted in lieu of certificates.

SD- 14 Sanpl es

SECTI ON 08520 Page 3



Ft Hood Barracks Rebuild, 9200 Block - Dining Facility FHBRN
ACCOVMPANYI NG AMENDMENT NO. 0004 TO SCLI CI TATI ON NO. DACA63- 00- B- 0028

Al um num W ndows; GA.
Manuf acturer's standard col or sanples of the specified finishes.
1.4 QUALI FI CATI ON

W ndow manuf acturer shall specialize in designing and nanufacturing the
type of alum num wi ndows specified in this section, and shall have a

m ni rum of 20 years of docunmented successful experience. Manufacturer
shall have the facilities capable of neeting contract requirenents,

si ngl e-source responsibility and warranty.

1.5 MOCK- UPS

Before fabrication, full-size nock-up of each type of alum num wi ndow
conplete with glass and AAMA certification |label will be required for
revi ew of wi ndow construction and quality of hardware operation.

1.6 DELI VERY AND STORAGE

Al umi num wi ndows shall be delivered to project site and stored in
accordance with manufacturer's recomendati ons. Danaged w ndows shall be
repl aced with new wi ndows.

1.7 WARRANTY

Manuf acturer's standard perfornmance guarantees or warranties that extend
beyond a 1 year period shall be provided.

PART 2 PRODUCTS
2.1 ALUM NUM W NDOW TYPES

Al umi num wi ndows shall consist of conplete units including sash, glass,
frame, weatherstripping, and hardware. Wndows shall conformto AAMA
AAMA/ NWADA 101 |.S.2. Wndows shall be doubl e-glazed. Operabl e wi ndows
shall permit cleaning the outside glass frominside the building.

2.1.1 Doubl e- Hung W ndows

Al um num doubl e- hung (H) wi ndows shall conformto AAVMA AAMA/ NWADA 101 |.S.2
H C30 type which operate vertically with the weight of sash offset by a
count er bal anci ng nmechani sm nmounted in wi ndow to hold the sash stationary at
any open position. Wndows shall be provided with a tilt-in sash. D

oubl e- hung wi ndows shall be provided with | ocking devices to secure the
sash in the closed position. Counterbal anci ng nmechani sns shall be easily
repl aced after installation.

2.2  \EATHERSTRI PPl NG
Weat herstripping for ventilating sections shall be of type designed to neet
wat er penetration and air infiltration requirenents specified in this

section in accordance with AAMA AAMA/ NWADA 101 |.S. 2, and shall be
manuf actured of material conpatible with alunm num and resistant to weat her.
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Weat herstrips shall be factory-applied and easily replaced in the field
Neoprene or polyvinylchloride weatherstripping are not acceptabl e where
exposed to direct sunlight.

2.3 I NSECT SCREENS

I nsect screens shall be al umi num wi ndow manuf acturer's standard desi gn, and
shall be provi ded where schedul ed on draw ngs. |nsect screens shall be
fabricated of roll-formed tubul ar-shaped al um num frames conform ng to SMA
ANSI / SMA 1004 and (18 x 16) al unmi num nmesh screening conforming with | SWA

| W6 089, Type |11

2.4 ACCESSORI ES
2.4.1 Fast eners

Fast eni ng devi ces shall be w ndow manufacturer's standard desi gn nade from
al um num stainless steel, cadm um plated steel, nickel/chrone-plated stee
in conpliance with AAVA AAMA/ NWADA 101 |.S. 2. Self-tapping sheet neta
screws will not be acceptable for material thicker than 2 nm (1/16 inch)

2.4.2 Har dwar e

Har dwar e shall be as specified for each wi ndow type and shall be fabricated
of alum num stainless steel, cadm umplated steel, zinc-plated steel or

ni ckel / chrone-pl ated steel in accordance with requirenents established by
AANMA AAMA/ NWADA 101 |.S.2

2.4.3 W ndow Anchors

Anchoring devices for installing windows shall be nmade of al um num
cadm um pl ated steel, stainless steel, or zinc-plated steel conformng to
AANMA AAMA/ NWADA 101 |.S.2

2.4.4 W ndow Cl eaner Anchors

W ndow cl eaner anchors shall be manufactured of stainless-steel confornng
to ASME A39.1. Wndow frames shall be reinforced to receive w ndow cl eaner
anchors. Locations of w ndow cleaner anchors shall be provided and | ocated
per wi ndow nmanufact urer

2.5 GLASS AND GLAZI NG

Al um num wi ndows shal |l be designed for inside glazing, field glazing, and
for glass types schedul ed on drawi ngs and specified in Section 08810 GLASS
AND GLAZING. Units shall be conplete with glass and gl azing provisions to
neet AAMA AAMA/ NWADA 101 1.S.2. G azing material shall be conpatible with
al um num and shall not require painting

2.6 FI NI SH

AM#0004
2.6.1 Baked-Acrylic Resin-Based Coating
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Exposed surfaces of aluminum windows shall be finished with acrylic
resin-based coating conforming to AAMA 603.8, total dry thickness of 0.03
mm (1.0 mil). Finish shall be free of scratches and other blemishes.

2.6.2 Col or

Col or shall be in accordance with Section 09915 COLOR SCHEDULE.
PART 3  EXECUTI ON
3.1 | NSTALLATI ON

Al um num wi ndows shall be installed in accordance with approved shop

drawi ngs and manufacturer's published instructions. Alum numsurfaces in
contact with masonry, concrete, wood and dissimlar netals other than
stainless steel, zinc, cadmiumor snmall areas of white bronze, shall be
protected fromdirect contact using protective materials recommended by
AAMA AAMA/ NWADA 101 1.S.2. The conpleted wi ndow installation shall be
watertight in accordance with Section 07900 JO NT SEALING. d ass and

gl azing shall be installed in accordance with requirenents of this section
and Section 08810 GLASS AND GLAZI NG

3.2 ADJUSTMENTS AND CLEANI NG

3.2.1 Har dwar e Adj ustnents
Fi nal operating adjustnents shall be nade after glazing work is conplete.
Operating sash or ventilators shall operate snoothly and shall be
weat herti ght when in | ocked position.

3.2.2 Cl eani ng
Al um num wi ndow finish and glass shall be cleaned on exterior and interior
sides in accordance with wi ndow manufacturer's reconmendations. Al kaline
or abrasive agents shall not be used. Precautions shall be taken to avoid

scratching or marring wi ndow finish and gl ass surfaces.

-- End of Section --
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SECTI ON 10101

M SCELLANEQUS | TEMS
AMENDMENT NO. 0004

PART 1 GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

THE ALUM NUM ASSCCI ATI ON ( AA)

AA- 03 (Sep. 1980, 7th Ed.) Designation System
for Al um num Fi ni shes

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 543 (1981) Slate Bl ackboards
ASTM E 814 (1983) Fire Tests of Through-Penetration
Fire Stops

PORCELAI N ENAMEL | NSTI TUTE ( PEI)
PEI S 100 (1965) Architectural Porcel ain Enanel on
Steel for Exterior Use.

1.2 SUBM TTALS

Governnment approval is required for submttals with a "GA" designation;
subnmttals having an "FIO' designation are for information only. The
follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Dat a
Manuf acturer's Catal og Data; FIO.

SD- 04 Drawi ngs
Fabri cation/Erection/lInstallation Draw ngs; FIO.
Drawi ngs shall be subnitted for each product listed in PART 2 PRODUCTS.

Drawi ngs shall show sizes, details of construction, nmethod of construction,
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nmet hod of assenbling, hardware materials, colors, method of nounting,

| ocation of each item specifications for surface preparation and
installation of itens, and all other details pertinent to installation
For each product, drawi ngs shall identify all parts by nane and materi al
Materials fabricated or delivered to the job site before approval of the
drawi ngs shall be subject to rejection

1.3 DELI VERY AND STORAGE

Mat eri al s and products shall be delivered to the site in the nmanufacturer's
ori gi nal unopened containers with brand nanme and type clearly marked

Mat eri al s and products shall be carefully handl ed and stored in dry,

wat erti ght encl osures.

1.4 FI ELD MEASUREMENTS

Fi el d nmeasurenents shall be taken prior to the preparation of draw ngs and
fabrication to ensure proper fits.

PART 2 PRODUCTS
2.1 GENERAL

Suppl enmentary parts necessary to conplete each product item shall be

i ncluded even though such work is not definitely shown or specified. The
Contractor shall furnish to the proper trades all anchors, sockets, or
fastenings required for securing items to other construction. Details and
specifications of itens for which standard products are avail able are
representative guides of requirenents for such itenms. Standard products,
general ly nmeeting such requirenents, will be accepted, if details of
construction and installation are approved by the Contracting O ficer.

2.1.1 Met al Thi ckness

Gages of sheet iron and steel specified are U. S. Standard for sheet and
pl ate. Extruded sections shall be at least 3.125 mm thick, unless
ot herwi se specified or shown on the draw ngs.

2.1.2 Al um num Fr ames

Al um num frames, trim and accessories shall be fabricated of 6063-T5 or T6
extruded al um num alloy. Corners and connections shall be hairline nmiter
or butt joints. Exposed alum num surfaces shall have a satin finish

Satin finish shall be chemically etched medium matte anodi c coating, Cl ass
Il Architectural, 0.4 nmil|l thick, in accordance with AA-03

2.2 FIRE EXTINGUISHERS, BRACKETS, AND (AM #4)FI RE EXTI NGUI SHER CABI NETS

Fire extinguishers shall be Type 40 B per NFPA 10 and NFPA 96 and
installed in brackets and cabinets. Metal fire extinguisher brackets shall
be furnished and installed where shown on the drawings or specified. (AM #4)
Metal fire extinguisher cabinets shall be furnished and installed where
shown on the drawi ngs or specified. Cabinets to be located in fire-rated
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wal I's shall be fire-rated type, fabricated in accordance with ASTM E 814,
and shall be listed by an approved testing agency for 1- and 2-hour
conmbusti bl e and non-conbustible wall systenms. The testing agency's sea
shal |l be affixed to each fire-rated cabinet. Cabinets shall be of the
recessed type suitable for 4.5 kg extinguishers. Box and trimshall be of
heavy gage rolled steel. Door shall be arigid franme with full length

pi ano type hinge and double strength (DSA) gl ass panel. Door and box shal
be prime-coated inside and out to receive field finish as specified in
Section 09915 - COLOR SCHEDULE

2.3 DOCK BUMPERS

Bunpers shall be resilient rubber material of rubberized fabric truck tires
cut to uniform size pads and punched to receive 19 nm supporting rods.
Resilient portion of the bunpers shall be 250 nm hi gh, 525 nm wi de, and 110

nm deep. Bunpers shall be 110 mm thick, mninmum stand out from dock, and
closed with two 75 mmby 62.5 nm by 6.25 nm structural steel angles under
approxi mately 680 kg pressure. Angles shall be welded to 19 nm rods at
one end and closed with threaded rod and nut at the other end. Anchor |eg
of angle shall extend 62 mm beyond the rubber surface at each end and
contain two or three 20 nm anchor bolt holes. Anchor the legs to the dock
wall with preset 19 mm by 200nm cadni um plated J bolts or hex head bolts,
nuts, and washers.

2.4 PUBLI C TELEPHONE ENCLOSURES

Publ i ¢ Tel ephone Encl osures shall be equal to Mddel 06015/ Tri m Li ne,
Phillips & Brooks/d adwin. Finish shall be brushed stainless stee

exterior with a black nolded interior. Interior shall be lighted. The
cabi net shall have a narrow depth; 600mm (wi de) x 250nm (deep) x 1050mMm
(high). The unit shall be wall jounted at a 1350nm coin slot height. (ADA)
See Drawi ngs for placenent |ocations.

2.5 BENCH

Benches (novable), as shown with the nmetal |ockers, consist of a maple
bench tops nounted to free-standing trapezoidal -shaped pedestal s as

manuf actured by "Republlic Storage Systens" or approved equal. Pedestals
shall be made from6 mMm (1/4") x 76 mm (3") al um num bar stock, with black
anodi zed finish. Benches and Pedestals shall have an overall height of 445
mm (17 1/2"), 242 mm (9 1/2") width full finished thickness |am nated
mapl e. Lengths shall be 1219nm (4'-0").

2.6 Tel evi si on Mounts

Tel evi si on mounts shall be standard ceiling mounts equal to G eenstee

Model "TVCY 27-TRBK Ceiling Yoke 25-27" TV Mount" or approved equal. Mount
to accommopdat e 25-27" diagonal nonitor and is wi dth-adjustable from 24-32
1/2". Arns of yoke are al so height adjustable from20 1/2-25" in 1 1/2"
increments to surround the TV cabinet. Conplete with perforated 18" deep
tray and VCR bracket for either front-load or top-load VCR s. A 10"
forward tilt capability and full 360 degree swi vel capability. Provide
threaded pipe fromtop of nmount to underside of structural frame and
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necessary structural bracing.

2.7 Boot hs (Di ni ng Seati ng)
Boot hs as shown in Drawi ngs shall be "Canbridge" Mdel CA 2012-36" Doubl es
and Singles as manufactured by Fal con or approved equal by C.O E. District

Interior Designer. Booths shall be upholstered with cloth horizontal
channel inside backs, and with vinyl on seats, sides, and tops. Base of

boot hs shall be vinyl rubber. Single booths (AM #4) 12 total (AM #4)
shall nmeasure 1140nm (45") length x 610nm (24") deep x 910nmm (36") hi gh.
Doubl e boot hs (AM #4) 27 total (AM #4) shall neasure 1140nm (45")

length x 1195nm (47") deep x 910mm (36") high. Manufacturer's standard
finishes shall be subnmitted to C.O E. Interior Designer for approval before
manuf act ur e.

PART 3 EXECUTI ON

3.1 PREPARATI ON AND | NSTALLATI ON

Mounting surface preparation and product installation shall be in
accordance with the product manufacturer's witten reconmendati ons.

3.2 BULLETI N BOARDS

Bull etin boards shall be nmounted with the top edge not higher than 160 mm
above the floor.

3.3 CLEANI NG
Following installation, dirty or discolored surfaces of the products shall
be cleaned, with the products left free of defects. Products that are

damaged or inproperly installed shall be renpved and reinstalled or
repl aced with new products as directed.

-- End of Section --
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SECTI ON 16710
PREM SES DI STRI BUTI ON SYSTEM
AM#0004
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnati on only.

ELECTRONI C | NDUSTRI ES ALLI ANCE ( El A)

ANSI / TI A/ El A-568- A (1995) Commercial Buil ding
Tel ecomruni cati ons Cabling Standard

ANSI / TI A/ El A-568- A-5 (2000) Transm ssion Performance
Speci fications for 4-pair 100 ohm Category
5E Cabling

ANSI / TI A/ El A-569- A (1998) Commercial Building Standard for

Tel ecommuni cati ons Pat hways and Spaces

ANSI / TI A/ EI A- 606 (1993) Administration Standard for the
Tel ecommuni cati ons Infrastructure of
Conmer ci al Bui | di ngs

ANSI / TI A/ EI A- 607 (1994) Conmercial Building G oundi ng and
Bondi ng Requirenents for Tel econmuni cati ons

TIA/EIA TSB 67 (1995) Transm ssion Performance
Specifications for Field Testing of
Unshi el ded Twi sted-Pair Cabling Systens
| BM CORPORATI ON (1 BM

| BM GA27- 3361- 07 (1987) LAN Cabling System - Planning and
Installation

| BM GA27-3773-0 (1987) Cabling System Technical Interface
Speci fications

| NSULATED CABLE ENG NEERS ASSOCI ATI ON (| CEA)

| CEA S-80-576 (1994) Commruni cations Wre and Cabl e for
Wring of Prem ses

| CEA S-83-596 (1994) Fiber Optic Prem ses Distribution
Cabl e
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NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (1999) National Electrical Code
UNDERWRI TERS LABORATORY (UL)

UL 50 (1995; Rev thru Nov 1999) Encl osures for
El ectrical Equi prment

1.2 SYSTEM DESCRI PTI ON

The premi ses distribution system shall consist of inside-plant horizontal,
riser, and backbone cabl es and connecting hardware to transport tel ephone
and data (including LAN) signhals between equipnment itens in a building

1.3 ENVI RONVENTAL REQUI REMENTS

Connecting hardware shall be rated for operation under anbient conditions of
0 to 60 degrees C and in the range of 0 to 95 percent relative humdity,
noncondensi ng.

1.4 QUALI FI CATI ONS
1.4.1 M ni mum Contractor Qualifications

Al work under this section shall be performed by and all equi pnment shal
be furnished and installed by a certified Tel econmuni cati ons Contractor,
hereafter referred to as the Contractor. The Contractor shall have the
follow ng qualifications in Tel ecomunications Systens installation

a. Contractor shall have a minimmof 5 years experience in the
application, installation and testing of the specified systems and
equi pnent .

b. Al supervisors and installers assigned to the installation of
this systemor any of its conmponents shall have factory
certification fromeach equi pmrent manufacturer that they are
qualified to install and test the provided products.

c. Al installers assigned to the installation of this systemor any
of its conponents shall have a mninmum of 3 years experience in
the installation of the specified copper and fiber optic cable and
conmponents.

1.4.2 M ni mum Manuf acturer Qualifications
The equi prent and hardware provided under this contract will be from
manuf acturers that have a mnimum of 3 years experience in producing the
types of systens and equi pnent specified

1.5 SUBM TTALS

Governnment approval is required for submttals with a "GA" designation;
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subnmttals having an "FIO' designation are for information only. The
follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Spare Parts; FIO

Lists of spare parts, tools, and test equipnent for each different item of
mat eri al and equi prent specified, after approval of detail draw ngs, not
later than 2 nonths prior to the date of beneficial occupancy. The data
shall include a conplete list of parts and supplies, with current unit
prices and source of supply, and a list of spare parts recomended for

st ocki ng.

SD- 04 Drawi ngs
Prem ses Distribution Systen GA

Detail drawi ngs including a conplete list of equipnent and material.

Detail drawi ngs shall contain conplete wiring and schematic diagranms and
other details required to denpnstrate that the system has been coordi nated
and will function properly as a system Draw ngs shall include vertical

ri ser diagranms, equipnent rack details, elevation draw ngs of

tel econmruni cations closet walls, outlet face plate details for all outlet
configurations, sizes and types of all cables, conduits, and cable trays.
Drawi ngs shall show proposed | ayout and anchorage of equi pnment and
appurtenances, and equi pnent relationship to other parts of the work

i ncludi ng cl earance for maintenance and operati on.

Record Draw ngs; GA.
Record drawi ngs for the installed wiring systeminfrastructure per
ANSI / TI A EI A-606. The drawi ngs shall show the location of all cable
term nations and | ocation and routing of all backbone and hori zont al
cables. The identifier for each ternination and cable shall appear on the
dr awi ngs.

SD-06 Instructions

Manuf acturer's Recommendati ons; GA.

Where installation procedures, or any part thereof, are required to be in
accordance with the recommendati ons of the manufacturer of the material
being installed, printed copies of these recomendati ons, prior to
installation shall be provided. Installation of the itemw Il not be
allowed to proceed until the recomendati ons are received and approved.

SD-08 Statenments
Test Pl an; GA
Test plan defining the tests required to ensure that the system neets

technical, operational and performance specifications, 60 days prior to the
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proposed test date. The test plan nust be approved before the start of any
testing. The test plan shall identify the capabilities and functions to be
tested, and include detailed instructions for the setup and execution of
each test and procedures for evaluation and docunentation of the results.
Qualifications; GA
The qualifications of the Manufacturer, Contractor, and the Installer to
performthe work specified herein. This shall include proof of the m ninum
qual i fications specified herein.

SD- 09 Reports
Test Reports; GA

Test reports in booklet formwi th w tness signatures verifying execution of

tests. Test results will also be provided on 89 mm di skettes in ASCl |
format. Reports shall show the field tests perforned to verify conpliance
with the specified performance criteria. Test reports shall include record

of the physical paraneters verified during testing. Test reports shall be
subnmitted within 7 days after conpletion of testing.

SD-13 Certificates
Prem ses Distribution Systen GA

Witten certification that the prem ses distribution systemconplies with
the ANSI/TI A/ El A-568-A, ANSI/TIA El A-569-A, and ANSI/TI A/ El A-606 standards.

Mat eri al s and Equi pnent; GA.

Where naterials or equi pnent are specified to conform be constructed or
tested to neet specific requirenents, certification that the itens provided
conformto such requirenments. Certification by a nationally recognized
testing | aboratory that a representative sanple has been tested to neet the
requi renents, or a published catal og specification statenment to the effect
that the itemneets the referenced standard, will be acceptable as evidence
that the itemconforns. Conpliance with these requirenents does not
relieve the Contractor from conpliance with other requirenents of the

speci fications.

Installers; GA

The Contractor shall submit certification that all the installers are
factory certified to install and test the provided products.

SD- 18 Records
Record Keepi ng and Docunentati on; GA.

Docunent ati on on cables and term nation hardware in accordance with
ANSI / TI A/ El A- 606.

1.6 DELI VERY AND STORAGE
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Equi prent delivered and placed in storage shall be stored with protection
fromthe weather, humidity and tenperature variation, dirt and dust or
ot her contam nants.

1.7 OPERATI ON AND MAI NTENANCE MANUALS

Commercial off the shelf manuals shall be furnished for operation,
installation, configuration, and nmai ntenance for all products provided as a
part of the prenmises distribution system Specification sheets for al
cabl e, connectors, and other equi pnent shall be provided

PART 2 PRODUCTS
2.1 MATERI ALS AND EQUI PMENT

Mat eri al s and equi pnent shall be the standard products of a manufacturer
regul arly engaged in the manufacture of the products and shall be the

manuf acturer's | atest standard design that has been in satisfactory use for
at least 1 year prior to installation. Materials and equi pnent shal
conformto the respective publications and other requirenments specified

bel ow and to the applicable requirements of NFPA 70.

2.2 UNSHI ELDED TW STED PAI R CABLE SYSTEM
2.2.1 Backbone Cabl e

Backbone cabl e shall neet the requirenents of |ICEA S-80-576 and

ANSI / TI A/ El A-568- A for Category 3 100-ohm unshi el ded twi sted pair cable
Cabl e shall be | abel-verified. Cable jacket shall be factory marked at
regul ar intervals indicating verifying organization and performance |evel
Conductors shall be solid untinned copper 24 AWG. Cable shall be rated CWVR
per NFPA 70.

2.2.2 Hori zont al Cabl e

Hori zontal cable shall neet the requirenments of ANSI/TIA/ El A-568-A-5 for
Category 5e. Cable shall be label-verified. Cable jacket shall be factory
mar ked at regular intervals indicating verifying organization and
performance level. Cable shall be rated CMG per NFPA 70.

2.2.3 Connecti ng Har dware

Connecting and cross-connecting hardware shall be the sanme category as the
cable it serves. Hardware shall be in accordance with ANSI/TI A/ El A-568- A.

2.2.3.1 Tel ecommuni cations CQutlets

Wal | and desk outlet plates shall conme equi pped with two nodul ar j acks,
with the top or left jack |Iabeled "voice" and the bottomor right jack

| abel ed "data". Mdul ar jacks shall be the sane category as the cable they
term nate and shall meet the requirenments of ANSI/TIA/El A-568-A. Modul ar
jack pin/pair configuration shall be T568A per ANSI/TI A/ EI A-568-A. Mbdul ar
jacks shall be keyed. Faceplates shall be provided and shall be ivory in
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color, inpact resistant plastic. OQutlet assenblies used in the premni ses
di stribution system shall consist of nodular jacks assenbled into both
si nmpl ex and duplex outlet assenmblies in single or double gang covers as
i ndicated on the drawi ngs. The nodul ar jacks shall conformto the

requi renments of ANSI/TIA/ El A-568-A, and shall be rated for use with
Category 5e cable in accordance with ANSI/TI A/ El A-568-A-5 and shall neet
the Link Test parameters as listed in TIA/EIA TSB 67 and suppl enented by
ANSI / TI A/ El A-568- A-5

2.2.3.2 Pat ch Panel s

Pat ch panels shall consist of eight-position nmodular jacks, with rear
nmount ed type 110 insul ation displacenent connectors, arranged in rows or

colums on 480 mm (19 inch) rack mounted panels. Jack pin/pair

configuration shall be T568A per ANSI/TI A/ El A-568-A. Jacks shall be unkeyed
Panel s shall be provided with | abeling space. The nodul ar jacks shal
conformto the requirenents of ANSI/TIA/ El A-568-A, and shall be rated for
use with Category 5e cable in accordance with ANSI/TI A/ El A-568-A-5 and

shall neet the Link Test paraneters as listed in TIAEIA TSB 67 and

suppl enented by ANSI/ TI A/ El A-568-A-5

2.2.3.3 Term nal Bl ocks

Term nal bl ocks shall be wall nmounted wire term nation units consisting of
i nsul ati on di spl acenent connectors nmounted in plastic blocks, franes or
housi ngs. Bl ocks shall be type 110 which neet the requirenments of

ANSI / TI A/ El A-568-A, and shall be rated for use with Category 5e cable in
accordance with ANSI/TI A/ El A-568-A-5 and shall meet the Link Test
paraneters as listed in TIAEIA TSB 67 and suppl enent ed by

ANSI / TI A/ EI A-568-A-5. Bl ocks shall be nobunted on standoffs and shal

i ncl ude cabl e managenent hardware. Insulation displacenent connectors
shall terminate 22 or 24 gauge solid copper wire as a mninum and shall be
connected in pairs so that horizontal cable and connected junper wires are
on separate connected termnals

2.3 COAXI AL CABLE SYSTEM
2.3.1 Backbone Cabl e

Backbone cabl e shall neet the requirements of ANSI/TIA/ El A-568- A 10BASE5
for coaxial cable. Cable shall be |abel-verified. Cable jacket shall be
factory marked at regular intervals indicating verifying organization and
performance level. Cable shall be rated CMP per NFPA 70. Cable shall have
band marki ngs every 2.5 neters (8 feet)for transceiver tap placenent.

2.3.2 Hori zontal Cable
Hori zontal cable shall neet the requirenments of ANSI/TIA/ El A- 568- A10BASE2
for coaxial cable. Cable shall be |abel-verified. Cable jacket shall be
factory marked at regular intervals indicating verifying organization and

performance |level. Cable shall be rated CMP per NFPA 70.

2.3.3 Connecti ng Hardware
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2.3.3.1 Connectors

Connectors shall neet the requirenments of ANSI/TI A/ El A-568-A 10BASE5 or
10BASE2 for coaxial cable connectors, as required for the service. Station
cabl e facepl ates shall be provided and shall be ivory in color, inpact

resi stant plastic, single gang, with doubl e-sided femal e BNC coupl er

2.4 FI BER OPTI C CABLE SYSTEM
2.4.1 Backbone Cabl e
2.4.1.1 Si ngl enode

Si ngl enode fiber optic backbone cable shall neet the requirenents of |CEA
S-83-596 and the followi ng: operation at a center wavel ength of 1310 nm
core/claddi ng di aneter 8.3 nominal /125 mcroneter; maxi num attenuation 2.0
dB/ km at 1300 nm 1.75 dB/km at 1550 nm Nunerical aperture for each fiber
shall be a mninmmof 0.10. Cable construction shall be tight buffered
type. Cable shall be inprinted with fiber count and aggregate |ength at
regul ar intervals. Individual fibers shall be color coded for
identification. Cable shall be rated per NFPA 70.

2.4.2 Hori zontal Distribution Cable
2.4.2.1 Si ngl enode

Si ngl enode fiber optic horizontal cable shall neet the requirenents of |CEA
S-83-596 and the followi ng: operation at a center wavel ength of 1310 nm
core/cladding dianeter 8.3 nominal /125 mcroneter; maxi num attenuation 2.0
dB/ km at 1300 nm 1.75 dB/km at 1550 nm Nunerical aperture for each fiber
shall be a mininmmof 0.10. Cable construction shall be tight buffered
type, two strands. Individual fibers shall be color coded for
identification. Cable shall be inprinted with fiber count, fiber type, and
aggregate length at regular intervals of 1.0 m Cable shall be rated and
mar ked per NFPA 70.

2.4.3 Connecti ng Har dware
2.4.3.1 Connectors

Connectors shall be ST type with ceramic ferrule material with a maxi mum
insertion loss of .5 dB. Connectors shall neet performance requirenents of
ANSI / TI A/ EI A-568-A. Connectors shall be field installable. Connectors
shall utilize adhesive for fiber attachment to ferrule. Connectors shal
termnate fiber sizes as required for the service. Station cable

facepl ates shall be provided and shall be ivory in color, inpact resistant
plastic, single gang, with doubl e-sided fenmale ST coupler

2.4.3.2 Pat ch Panel s
Pat ch panels shall be a conplete system of conponents by a single
manuf acturer, and shall provide term nation, splice storage, routing,

radius limting, cable fastening, storage, and cross-connection. Patch
panels shall be 480 mm (19 inch) rack mounted panels. Patch panels shal
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provide strain relief for cables. Panels shall be provided with | abeling
space. Patch panel connectors and couplers shall be the sane type and
configuration as used el sewhere in the system

2.5 EQUI PMENT RACKS
2.5.1 Fl oor Mounted Open Frane

Fl oor mounted equi pnent racks shall be welded steel or alum numrelay racks
with uprights to nount equi prent 480 mm (19 inches) wide. Uprights shall be

75 mm deep channel, 32 mmwi de, drilled and tapped 12-24 in a 13 mm
pattern. Racks shall be provided with a standard top crossnenber, and
predrilled base plate to allow floor fastening. Open frane equi pnent racks
shall be 2.1 min height and clear coated. AC outlets shall be provided as
shown.

2.5.2 Cabl e CGui des

Cabl e gui des shall be specifically manufactured for the purpose of routing
cables, wires and patch cords horizontally and vertically on 480 mm (19

i nch) equi pnent racks. Cable guides shall consist of ring or bracket-Ilike
devi ces mounted on rack panels for horizontal use or individually nounted

for vertical use. Cable guides shall mount to racks by screws and/or nuts
and | ockwashers.

2.6 EQUI PMENT MOUNTI NG BACKBOARD

Pl ywood backboards shall be provided, sized as shown, painted with white or
light colored paint. Provide at |east two backboards, each 1220 nm x 2439
nm x 19 nmin each tel ecomunication room

2.7 TELECOVMUNI CATI ONS OUTLET BOXES

El ectrical boxes for tel econmunication outlets shall be 117 mm square by 53
nm deep with mninum 9 nm deep single or two gang plaster ring as shown.
Provide a m ni mum 27 nm condui t.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Syst em conponents and appurtenances shall be installed in accordance with
NFPA 70, manufacturer's instructions and as shown. Necessary

i nt erconnections, services, and adjustnents required for a conplete and
operabl e signal distribution systemshall be provided. Conponents shall be
| abel ed in accordance with ANSI/TI A/ El A-606. Penetrations in fire-rated
construction shall be firestopped in accordance with Section 07840

FI RESTOPPI NG. Conduits, outlets and raceways shall be installed in
accordance with Section 16415 ELECTRI CAL WORK, INTERIOR. Wring shall be
installed in accordance with ANSI/TI A/ El A-568- A and as specified in Section
16415 ELECTRI CAL WORK, INTERIOR. Wring, and term nal blocks and outlets
shal | be marked in accordance with ANSI/TI A/ El A-606. Cables shall not be
installed in the sane cable tray, utility pole conpartnment, or floor trench
conpartnent with ac power cables. Cables not installed in conduit or
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wi reways shall be properly secured and neat in appearance and, if installed
in plenuns or other spaces used for environmental air, shall conply with
NFPA 70 requirenents for this type of installation

3.1.1 Hori zontal Distribution Cable

The rated cable pulling tension shall not be exceeded. Cable shall not be
stressed such that twi sting, stretching or kinking occurs. Cable shall not
be spliced. Fiber optic cables shall be installed either in conduit or
through type cable trays to prevent m crobending |osses. Cable shall not
be run through structural nmenbers or in contact with pipes, ducts, or other
potentially damaging itens. Placenent of cable parallel to power
conductors shall be avoided, if possible; a mininmmseparation of 300 nm
(12 inches) shall be nmmintai ned when such pl acenent cannot be avoi ded

Cabl es shall be terminated; no cable shall contain unterm nated el enents.

M ni mrum bendi ng radi us shall not be exceeded during installation or once
installed. Cable ties shall not be excessively tightened such that the
transm ssion characteristics of the cable are altered.

3.1.2 Ri ser and Backbone Cabl e

Vertical cable support intervals shall be in accordance with manufacturer's
recommendati ons. Cable bend radius shall not be less than ten tines the
outsi de dianeter of the cable during installation and once installed

Maxi mrum tensile strength rating of the cable shall not be exceeded. Cable
shall not be spliced

3.1.3 Tel ecommuni cations CQutlets
3.1.3.1 Facepl at es

As a mnimum each jack shall be labeled as to its function and a uni que
nunber to identify cable |ink

3.1.3.2 Cabl es

Unshi el ded twi sted pair and fiber optic cables shall have a m ni rum of 150
nm of slack cable loosely coiled into the tel ecommuni cati ons outl et boxes.
M ni mrum manuf acturers bend radi us for each type of cable shall not be
exceeded.

3.1.3.3 Pul | Cords

Pull cords shall be installed in all conduit serving tel ecomrunications
outlets which do not initially have fiber optic cable installed

3.1.4 Term nal Bl ocks
Term nal bl ocks shall be mounted in orderly rows and columms. Adequate
vertical and horizontal wire routing areas shall be provi ded between groups

of blocks. |Industry standard wire routing guides shall be utilized

3.1.5 Unshi el ded Twi sted Pair Patch Panels
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Pat ch panels shall be mounted in equi pnent racks with sufficient nodul ar
jacks to acconmodate the installed cable plant plus 10 percent spares.
Cabl e gui des shall be provided above, bel ow and between each panel

3.1.6 Fi ber Optic Patch Panels

Pat ch panels shall be mounted in equipnent racks with sufficient ports to
accommodate the installed cable plant plus 10 percent spares. A slack |oop
of fiber shall be provided within each panel. Loop shall be 900 mmin

l ength. The outer jacket of each cable entering a patch panel shall be
secured to the panel to prevent novenent of the fibers within the panel
usi ng clanps or brackets specifically manufactured for that purpose

3.1.7 Equi pnent Racks

Open frame equi pnent racks shall be bolted to the floor. Cable guides
shal |l be bolted or screwed to racks. Racks shall be installed |evel
Ganged racks shall be bolted together. Ganged rack cabinets shall have
adj acent side panels removed. Wall nounted racks shall be secured to the
nmounting surface to prevent fully | oaded racks from separating fromthe
nounting surface.

3.1.8 Rack Mbunted Equi prment

Equi pmrent to be rack nounted shall be securely fastened to racks by neans
of the manufacturer's recomended fasteners.

3.2 TERM NATI ON

Cabl es and conductors shall sweep into termnation areas; cables and
conductors shall not bend at right angles. Manufacturer's mninimum bendi ng
radi us shall not be exceeded. When there are nultiple systemtype drops to
i ndi vi dual workstations, relative position for each system shall be

mai nt ai ned on each systemtermnnation block or patch panel

3.2.1 Unshi el ded Twi sted Pair Cabl e

Each pair shall be term nated on appropriate outlets, term nal blocks or
patch panels. No cable shall be untermi nated or contain unterm nated

el enents. Pairs shall remain twi sted together to within the proper

di stance fromthe termination as specified in ANSI/TI A/ El A-568- A
Conductors shall not be danaged when renoving insulation. Wre insulation
shall not be damaged when renpvi ng outer jacket.

3.2.2 Coaxi al Cabl e

Home run type station cables shall be term nated at each end. Backbone
cabl es shall be terminated with appropriate connectors or end-of-1ine
term nators as required. Loop-type cable systens shall be termnated with
appropriate drop connectors and term nators as required. Backbone cable
shield conductor shall be grounded to communi cations ground at only one
poi nt and shall not nmake electrical contact with ground anywhere el se

3.2.3 Fi ber Optic Cable
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Each fiber shall have connectors installed. The pull strength between the
connector and the attached fiber shall be not less than 11.3 kg. The mated
pair loss, without rotational optinization, shall not exceed 1.0 dB. Fiber
optic connectors shall be installed per ANSI/TIA El A-568- A.

3.3 GROUNDI NG
Signal distribution systemground shall be installed in the
tel econmruni cati ons entrance facility and in each tel ecomuni cati ons cl oset
in accordance with ANSI/TI A/ El A-607 and Section 16415 ELECTRI CAL WORK
I NTERI OR.  Equi prent racks shall be connected to the electrical safety
gr ound.

3.4 ADDI TI ONAL MATERI ALS

The Contractor shall provide the followi ng additional materials required
for facility startup

a. 10 of each type outlet.
b. 10 of each type cover plate.
c. 1 of each type term nal block for each tel econmunications cl oset.

d. 1 Set of any and all special tools required to establish a cross
connect and to change and/or maintain a term nal bl ock

3.5 ADM NI STRATI ON AND LABELI NG
3.5.1 Label i ng
3.5.1.1 Label s
Al'l | abels shall be in accordance with ANSI/TI A/ El A- 606
3.5.1.2 Cable

All cables will be | abel ed using color |abels on both ends with unencoded
identifiers per ANSI/TIA ElI A- 606

3.5.1.3 Term nati on Har dwar e

Al'l workstation outlets and patch panel connections will be |abel ed using
col or coded | abels with unencoded identifiers per ANSI/TIA/ El A-606

3.6 TESTI NG

Mat eri al s and docunentation to be furnished under this specification are
subject to inspections and tests. All conponents shall be term nated prior
to testing. Equipment and systens will not be accepted until the required
i nspections and tests have been made, denpnstrating that the signa

di stribution system conforns to the specified requirenents, and that the
requi red equi pnment, systens, and docunentation have been provided
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3.6.1 Unshi el ded Twi sted Pair Tests

Al netallic cable pairs shall be tested for proper identification and
continuity. All opens, shorts, crosses, grounds, and reversals shall be
corrected. Correct color coding and term nation of each pair shall be
verified in the communi cations closet and at the outlet. Horizontal wring
shall be tested fromand including the term nation device in the

communi cations closet to and including the nodular jack in each room
Backbone wiring shall be tested end-to-end, including term nation devices,
fromternminal block to terminal block, in the respective comrunications
closets. These test shall be conpleted and all errors corrected before any
ot her tests are started

3.6.2 Category 5e Circuits

All category 5e circuits shall be tested using a test set that neets the
Class |l accuracy requirenments of TIA/EIA TSB 67 standard, including the
additional tests and test set accuracy requirenments of ANSI/TIA/ El A-568-A-5
Testing shall use the Basic Link Test procedure of TIA/EIA TSB 67, as
suppl enmented by ANSI/TI A/ El A-568-A-5. Cables and connecti ng hardware which
contain failed circuits shall be replaced and retested to verify the
standard is net.

3.6.3 Coaxi al Cabl e

Cabl e shall be tested for continuity, shorts and opens. Characteristic

i rpedance shall be verified over the range of intended operation. Cable

I ength shall be verified. Cable shall be sweep tested for attenuation over
the range of intended operation

3.6.4 Fi ber Optic Cable

Unl ess stated otherwi se, tests shall be perfornmed from both ends of each
circuit. Connectors shall be visually inspected for scratches, pits or
chips and shall be reterminated if any of these conditions exist. Each
circuit leg and conplete circuit shall be tested for insertion | oss at 850
and 1300 nmusing a light source simlar to that used for the intended
communi cations equi pnent. High-resolution optical tine domain
reflectometer (OTDR) tests shall be perforned from one end of each fiber
Scal e of the OIDR trace shall be such that the entire circuit appears over
a mni mum of 80 percent of the X-axis.

-- End of Section --
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SECTI ON 16781
MASTER ANTENNA TELEVI SI ON SYSTEM
AM#0004
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

CODE OF FEDERAL REGULATI ONS ( CFR)

47 CFR 15 Radi o Frequency Devi ces

47 CFR 17 Construction, Mrking, and Lighting of
Antenna Structures

47 CFR 25 Satellite Communi cati ons

47 CFR 76 Cabl e Tel evi sion Service

0

ELECTRONI C | NDUSTRI ES ASSCCI ATI ON ( EI A)
El A ANSI/ EI A/ TI A-222-F (1996) Structural Standards for Stee
Ant enna Towers and Antenna Supporting
Structures
El A ANSI/ ElI A-411-A (1986) Electrical and Mechanica
Characteristics of Earth Station Antennas
for Satellite Conmunications
FEDERAL AVI ATI ON ADM NI STRATI ON ( FAA)
FAA AC 70/ 7460-1 (Rev J) Qpbstruction Marking and Lighting
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI C ENG NEERS (| EEE)
| EEE C2 (1997) National Electrical Safety Code
NATI ONAL CABLE TELEVI SI ON ASSOCI ATI ON ( NCTA)
NCTA- 02 (1989; Revised Cct 1993) NCTA Recommrended
Practices for Measurenments on Cable

Tel evi si on Systens

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
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NFPA 70 (1996) National Electrical Code

NFPA 780 (1995) Installation of Lightning
Protecti on Systens

UNDERWRI TERS LABORATORI ES (UL)

UL 467 (1993; Rev thru Aug 1996) G oundi ng and
Bondi ng Equi pnent

1.2 GENERAL REQUI REMENTS

1.2.1 St andard Products
Equi prent and nmaterials shall be standard products of a manufacturer
regul arly engaged in the manufacture of such products and shall be the
manuf acturer's | atest standard design in satisfactory use for at |east 2
years prior to bid opening. Equipnment shall be supported by a service
organi zation that is, in the opinion of the Contracting O ficer, reasonably
convenient to the site.

1.2.2 Identical Itens

Items of the sanme classification shall be identical. This requirenent
i ncl udes equi prent, {AM#4} _ assenblies, parts, and conponents.

1.2.3 Namepl at es
Each maj or conponent of equi pment shall have the manufacturer's nane,
address, nodel and catal og nunber, and serial number on a plate secured to
the equi prent.

1.2.4 Verification of Dinensions
The Contractor shall becone faniliar with the details of the work and
wor ki ng conditions, shall verify dinensions in the field, and shall advise
the Contracting O ficer of any discrepancies before perforning the work

1.3 SYSTEM DESCRI PTI ON

{AME4} . Al equipnent used shall be designed for comrercial and
i ndustrial applications.

1.3.1 System Confi gurati on
The system shall consist of passive cable distribution equipnent
1.3.1.1 Cabl e Distribution System
The cabl e distribution system shall consist of coaxial cables, user
interfaces and ancillary hardware as required to neet the system

requi rements specified

1.3.1.2 Mai nt enance Accessibility
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Parts which require periodic service or nmintenance shall be easily
accessi bl e.
1.4 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subnmttals having an "FIO' designation are for information only. The
follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

{AME4} .

SD- 09 Reports
Test Procedures and Pl ans; FIO
Test procedures and plans, 30 days prior to proposed test date. The plan
shall conformto NCTA-02 and include proposed nmethods of docunenting test
results.
Testing; FIO
Test reports in booklet formshowing all field tests perfornmed to adj ust
each conponent and all acceptance tests perfornmed to prove conpliance with
the specified performance criteria, upon conpletion and testing of the

installed system {Aw4} .

{AM#4}  DELETED.

1.5 DELI VERY AND STORAGE
Equi prent shall be delivered in original packages with | abels intact and
identification clearly marked. Equi prment and conponents shall be protected
fromthe weather, humidity and tenperature variations, dirt and dust, or
ot her contam nants.

1.6 ENVI RONMVENTAL CONDI TI ONS
Syst em conponents | ocated inside buildings shall conformto the specified
performance when subjected to any conbination of the follow ng
envi ronnental conditions:
Tenperature: At 4 to 38 degrees C. (40 to 100 degrees F.
Rel ative hum dity: FromO to 100 percent (no water condensation).

PART 2 PRODUCTS

2.1 CABLE DI STRI BUTI ON PLANT

2.1.1 Coaxi al Cabl e
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{AMH4} .

2.1.1.1 I nsi de Pl ant Cabl es

Al'l coaxial cables used for wiring within a building shall conformto NFPA
70. Non-plenuminside plant cables with a 12.7 mm (0. 005 inch) OD or

| arger shall neet all requirenments specified for outside plant cables, with
the exception of the outer jacket. The inside plant cabling 12.7 mm (0, 005
inch) OD or larger shall be nonjacketed with a bare outer conductor. Inside
pl ant cables less than 12.7 nm (0.005 inch) OD shall be PVC jacketed and
shall have a brai ded copper or alumi num outer conductor with 65 plus or

m nus 5 percent braid coverage. The inner conductor shall be copper clad
steel wire or solid copper and an alum num foil bonded to the outside of
the dielectric. The cable shall have a pol yethyl ene foamdielectric unless
used in plenum applications. Were cabling is to be placed in plenum
ducts and ot her air-handling spaces the cable shall neet NFPA 70.

.1.1.2 El ectrical Characteristics
The foll owing types of cables are acceptable for use in the distribution
system The cables shall as a m ninmumconformto the foll ow ng
speci fications:
a. Cables 12.7 mm (0.005 inch) OD and | arger

Max Attenuation at 20 degrees C (db/30.5 m
Frequency (MHz)

Accept abl e Type (OD) 55 216 300 450 890
12.7 mm (. 500) 0. 54 1.10 1.32 1.65 2.6
19.1 mm (. 750) 0. 37 0.76 0.91 1.12 1.8

Characteristic
| npedance: 75 plus or nminus 2 ohns

Capacitance (per ft.): 15.5 picofarads

Vel ocity of
Propagati on: 87 percent

M ni mum St ruct ur al
Return Loss: 26 dB

DC Resi stance at 20 degrees C (68 degrees F) (ohns): 0.500 0.750
I nner Conduct or: 1.34 0. 57
Qut er Conductor: 0. 39 0.18

b. Cables less than 12.7 mm (0.005 inch) OD
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Max Attenuation at 20 degrees C (db/30.5 m
Frequency (MHz)

Accept abl e Type 55 216 300 50 890
RG 6 1.05 3.05 3.55 4.40 6.51
RG 11 0. 96 1.9 2.25 2.77 4.31
RG 59 2.05 3.80 4.45 5.46 8.10

Characteristic:
| npedance 75 plus or m nus 2 ohns
Capaci tance: 0.0558 picofarads per nm (17 picofarads per foot)
Vel ocity of Propagation: 81 plus or minus 3 percent
2.1.2 Qutlets

Qutlets with plates shall be wall nounted and shall not protrude fromthe
face of the wall nmore than 6.4 nm (1/4 inch). Each outlet shall have an
attenuation of less than 0.1 dB and a VSWR of |less than 1.15 to 1. Cable
Connectors shall be 75 ohm Type "F" self-termnating units. Al netallic
portions of connectors shall be conposed of anodi zed brass, beryllium
copper or phosphorus bronze. Qutlet connector shall be Type "F' fenmle

pl ug.
PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Interior installations shall conply with NFPA 70. {AM#4} . Al system
conponents shall be installed in accordance with the nmanufacturer's
speci fications and recomendati ons.

3.2 {AM#4} GROUNDI NG

Grounding shall be in accordance with applicable portions of NFPA 70, NFPA
780, IEEE C2, UL 467 and EI A ANSI/EI A/ TI A-222-F. The nmaxi mum resi stance to
ground at the connection point for all system conponents shall be 25 ohns.
The groundi ng conductors shall be as a m ninum No. 6 AWG solid copper. Al
syst em conmponents shall have a direct connection to ground

3.3 TESTI NG

The Contracting O ficer shall be notified 30 days before systens are ready
for acceptance tests. The acceptance tests shall not be conducted prior to
the system havi ng experienced 60 days of satisfactory operation, the |ast
20 days of which shall have been with no conponent failures. The
acceptance tests shall be perforned in accordance with the approved Test

Pl an and conformto NCTA-02 and conducted in the presence of the
Contracting Officer. Al instrunents, personnel, and transportation
required for the tests shall be provided by the Contractor
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3.3.1 { AM#4} DELETED

3.3.2 Cabl e Testing

After installation of the cable and before splicing in the system
conponents, each cable section shall be tested using a tine domain
reflectometer (TDR) to determ ne shorts, open, kinks, and other inpedance
di scontinuities and their |ocations. Cable sections showi ng adverse

i npedance discontinuities shall be replaced at the Contractor's expense
There shall be no cable splices between system conponents unl ess approved
by the Contracting Oficer.

-- End of Section --
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SECTI ON 04200
MASONRY
AMENDMENT NO. 0004

PART 1  GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnati on only.

ACl | NTERNATI ONAL (ACl)

ACl SP-66 (1994) ACl Detailing Manual

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 82 (1995a) Steel Wre, Plain, for Concrete
Rei nf or cenent

ASTM A 153 (1996) Zinc Coating (Hot-Dip) on Iron and
St eel Har dwar e

ASTM A 615/ A 615M (1996a) Deforned and Plain Billet-Stee
Bars for Concrete Reinforcenent

ASTM C 55 (1996a) Concrete Brick

ASTM C 62 (1997) Building Brick (Solid Masonry Units
Made from Cl ay or Shal e)

ASTM C 67 (1996) Sanpling and Testing Brick and
Structural Clay Tile

ASTM C 90 (1996a) Loadbearing Concrete Masonry Units

ASTM C 91 (1996) Masonry Cenent

ASTM C 126 (1996) Ceramic d azed Structural Cay

Facing Tile, Facing Brick, and Solid
Masonry Units

ASTM C 129 (1996a) Nonl oadbeari ng Concrete Masonry
Units
ASTM C 140 (1996b) Sanpling and Testing Concrete

Masonry Units

ASTM C 216 (1995a) Facing Brick (Solid Masonry Units
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

1.2 SUBM TTALS

CGover nnent approva

270

476

494

578

641

652

744

780

1019

1072

1289

2000

2240

2287

119

447

Made from Clay or Shal e)

(1997) Mortar for Unit Masonry

(1995) Grout for Masonry

(1992) Chemical Adm xtures for Concrete

(1995) Rigid, Cellular Polystyrene Thermal
I nsul ation

(1982; R 1991) Staining Materials in
Li ght wei ght Concrete Aggregates

(1997) Hol Il ow Brick (Hollow Masonry Units
Made From Cl ay or Shal e)

(1996a) Prefaced Concrete and Cal ci um
Silicate Masonry Units

(1996) Preconstruction and Construction
Eval uation of Mortars for Plain and

Rei nforced Unit Masonry

(1989a; R 1993) Sanpling and Testing G out

(1994) Measurenent of Masonry Fl exura
Bond Strength

(1995) Faced Rigid Cellular
Pol yi socyanurate Thermal Insul ati on Board

(1996) Rubber Products in Autonotive
Applications

(1997) Rubber Property - Duroneter Hardness

(1996) Nonrigid Vinyl Chloride Polynmer and
Copol ymrer Mol di ng and Extrusi on Conpounds

(1995a) Fire Tests of Building
Construction and Materials

(1992b) Conpressive Strength of Masonry
Pri sms

is required for subnmittals with a "GA" designation

subnmttals having an "FIO' designation are for information only. The

foll owi ng shal

PROCEDURES:

SD- 01 Data

be submtted in accordance with Section 01330 SUBM TTAL
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Clay or Shale Brick; GA G ass Block Units and Accessories; GA
I nsul ation; GA.

Manuf acturer's descriptive data.
SD- 04 Drawi ngs
Masonry Work; GA.

Drawi ngs including plans, elevations, and details of wall reinforcenent;
details of reinforcing bars at corners and wall intersections; offsets;
tops, bottoms, and ends of walls; control and expansion joints; and wall
openi ngs. Bar splice |locations shall be shown. Draw ngs shall be provided
showi ng the | ocation and | ayout of glass block units. Bent bars shall be
identified on a bending diagram and shall be referenced and | ocated on the
drawi ngs. Wall dinensions, bar clearances, and wall openings greater than

one masonry unit in area shall be shown. No approval will be given to the
shop drawi ngs until the Contractor certifies that all openings, including
those for nechanical and electrical service, are shown. [|f, during

construction, additional masonry openings are required, the approved shop
drawi ngs shall be resubmitted with the additional openings shown along with
the proposed changes. Location of these additional openings shall be
clearly highlighted. The mninumscale for wall elevations shall be 1/4
inch per foot. Reinforcenent bending details shall conformto the

requi renents of ACI SP-66.

SD-08 Statenments

Col d Weat her Installation; GA

Col d weat her construction procedures.
SD- 09 Reports

Ef fl orescence Test; GA. Field Testing of Mortar; GA. Field Testing of
Grout; GA. Masonry Cenent; GA. Fire-rated CMJ, GA

Test reports from an approved i ndependent |aboratory. Test reports on a
previously tested material shall be certified as the sane as that proposed
for use in this project.

Speci al | nspection; GA
Copi es of masonry inspector reports.

SD-13 Certificates
Clay or Shale Brick; FIO.. Concrete Masonry Units (CMJ); FI O Control
Joint Keys; FIO  Anchors, Ties, and Bar Positioners; FIO  Expansion-Joint
Materials; FIO Joint Reinforcenent; FIO Reinforcing Steel Bars and Rods
; FIO  Masonry Cenment; FIO Insulation; FIO  Precast Concrete Itens; FIO

Mortar Adm xtures; FIO. Gout Adm xtures; FIO. dass Block Units and
Accessories; FlIO
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Certificates of conpliance stating that the materials neet the specified
requi renments.

I nsul ation; FIO

Certificate attesting that the pol yurethane or polyisocyanurate insulation
furnished for the project contains recovered material, and show ng an
estimated percent of such recovered materi al

SD- 14 Sanpl es

Concrete Masonry Units (CMJ); GA. G ass Block Units and Accessories; GA
Clay or Shale Brick; GA

Col or sanples of three stretcher units and one unit for each type of
speci al shape. Units shall show the full range of color and texture

Anchors, Ties, and Bar Positioners; GA
Two of each type used

Expansi on-Joi nt Material; GA

One piece of each type used

Joint Reinforcement; GA

One piece of each type used, including corner and wall intersection pieces,
showi ng at | east two cross wires.

| nsul ation; GA

One piece of board type insulation, not Iess than 16 inchesby 24 inches
in size, containing the label indicating the rated perneance and R-val ues.

Port abl e Panel; GA

One panel of clay or shale brick, 2 feet by 2 feet, containing
approximately 24 brick facings to establish range of color and texture

1.3 SAVMPLE MASONRY PANELS

After material sanples are approved and prior to starting masonry work,
sanpl e masonry panels shall be constructed for each type and col or of
masonry required. At |least 48 hours prior to constructing the sanple pane
or panels, the Contractor shall submit witten notification to the
Contracting Officer's Representative. Sanple panels shall not be built in,
or as part of the structure, but shall be | ocated where directed

1.3.1 Configuration

Panel s shall be L-shaped or otherw se configured to represent all of the
wal | elenents. Panels shall be of the size necessary to denobnstrate the
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acceptabl e I evel of workmanship for each type of nasonry represented on the
project. The mninmmsize of a straight panel or a leg of an L-shaped
panel shall be 8 feet long by 6 feet high

1.3.2 Conposition

Panel s shall show full color range, texture, and bond pattern of the
masonry work. The Contractor's nethod for nortar joint tooling; grouting
of reinforced vertical cores, collar joints, bond beans, and lintels;
positioning, securing, and | apping of reinforcing steel; positioning and

| appi ng of joint reinforcenment (including prefabricated corners); and

cl eani ng of masonry work shall be denonstrated during the construction of
the panels. Installation or application procedures for anchors, wall ties,
gl ass block units, CMJ control joints, brick expansion joints, insulation
flashing, brick soldier, rowlock courses and weep holes shall be shown in
the sanple panels. The panels shall contain a masonry bonded corner that

i ncl udes a bond beam corner. Panels shall show installation of electrica
boxes and conduit. Panels that represent reinforced masonry shall contain
a 2 foot by 2 foot opening placed at |east 2 feet above the panel base
and 2 feet away fromall free edges, corners, and control joints.

Requi red reinforcing shall be provided around this opening as well as at
wal | corners and control joints.

1.3.3 Constructi on Met hod

Where anchored veneer walls are required, the Contractor shall denpbnstrate
and receive approval for the nethod of construction; i.e., either bring up
the two wythes together or separately, with the insulation and appropriate
ties placed within the specified tol erances across the cavity. Tenporary
provi sions shall be denbnstrated to preclude nortar or grout droppings in
the cavity and to provide a clear open air space of the di nensi ons shown on
the drawi ngs. Wiere masonry is to be grouted, the Contractor shal

denonstrate and receive approval on the nmethod that will be used to bring
up the nmasonry wythes; support the reinforcing bars; and grout cells, bond
beanms, lintels, and collar joints using the requirenments specified herein

If sealer is specified to be applied to the masonry units, sealer shall be
applied to the sanple panels. Panels shall be built on a properly designed
concrete foundati on.

1.3.4 Usage

The conpl eted panels shall be used as the standard of worknmanship for the
type of nmasonry represented. Masonry work shall not commence until the
sanpl e panel for that type of mmsonry construction has been conpleted and
approved. Panels shall be protected fromthe weather and construction
operations until the masonry work has been conpl eted and approved. After
conpl etion of the work, the sanple panels, including all foundation
concrete, shall becone the property of the Contractor and shall be renoved
fromthe construction site.

1.4 DELI VERY, HANDLI NG, AND STORAGE

Mat erials shall be delivered, handl ed, stored, and protected to avoid
chi ppi ng, breakage, and contact with soil or contam nating materi al
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1.4.1 Masonry Units

Concrete masonry units shall be covered or protected fromincl ement weather
and shall conformto the noisture content as specified in ASTM C 90when
delivered to the jobsite. |In addition, glass block units and prefaced
concrete units shall be stored with their finish surfaces covered
Prefabricated lintels shall be marked on top sides to show either the
lintel schedul e nunber or the nunber and size of top and bottom bars.

1.4.2 Rei nforcenent, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcenment shal
be stored above the ground. Steel reinforcing bars and uncoated ties shal
be free of | oose mll scale and rust.

1.4.3 Cenmentitious Materials, Sand and Aggregates

Cenmentitious and other packaged naterials shall be delivered in unopened
containers, plainly marked and | abel ed with manufacturers' nanes and
brands. Cenentitious material shall be stored in dry, weathertight

encl osures or be conpletely covered. Cenment shall be handled in a manner
that will prevent the inclusion of foreign materials and damage by water or
danpness. Sand and aggregates shall be stored in a manner to prevent
contanmi nati on or segregation

1.5 SPECI AL | NSPECTI ON

A qualified masonry i nspector approved by the Contracting O ficer shal
performinspection of the nmasonry work. M ninmum qualifications for the
masonry i nspector shall be 5 years of reinforced masonry inspection
experience or acceptance by a State, nunicipality, or other governnenta
body havi ng a program of exam ning and certifying inspectors for reinforced
masonry construction. The masonry inspector shall be present during
preparation of masonry prisns, sanpling and placing of nmasonry units,

pl acenent of reinforcenent (including placenent of dowels in footings and
foundation walls), inspection of grout space, imediately prior to closing
of cleanouts, and during grouting operations. The nmasonry inspector shal
assure Contractor conpliance with the drawi ngs and specifications. The
masonry i nspector shall keep a conplete record of all inspections and shal
subnmit daily witten reports to the Quality Control Supervisory
Representative reporting the quality of nasonry construction

PART 2 PRODUCTS
2.1 GENERAL REQUI REMENTS
The source of materials which will affect the appearance of the finished

wor k shall not be changed after the work has started except with
Contracting Oficer's approval

2.2 CLAY OR SHALE BRI CK
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Col or range and texture of clay or shale brick shall be as indicated and
shall conformto the approved sanmple. Grade SWshall be used for brick in
contact with earth or grade and for all exterior work. Grade SWor MV
shal |l be used in other brickwork. Brick shall be tested for efflorescence
Clay or shale brick units shall be delivered factory-blended to provide a
uni f orm appearance and col or range in the conpleted wall

2.2.1 Clay or Shale Brick

Clay or shale brick shall conformto ASTM C 216, Type FBS. Brick size
shal | be nodul ar and the nom nal size of the brick used shall be 4 inches
thick, 2 2/3 inches wide, and 8 inches Iong. M ninum conpressive
strength of the brick shall be 8000 psi

2.3 CONCRETE MASONRY UNI TS (CMJ)

Hol Il ow and solid concrete masonry units shall conformto ASTM C 90, Type
Li ghtwei ght. Cenent shall have a |ow alkali content and be of one brand

2.3.1 Aggr egat es

Li ght wei ght aggregates and bl ends of |ightwei ght and heavi er aggregates in
proportions used in producing the units, shall conply with the follow ng
requi renments when tested for stain-producing iron conpounds in accordance
with ASTM C 641: by visual classification nmethod, the iron stain deposited
on the filter paper shall not exceed the "light stain" classification

2.3.2 Ki nds and Shapes

Units shall be nodular in size and shall include closer, janb, header
lintel, and bond beam units and speci al shapes and sizes to conplete the
work as indicated. |In exposed interior masonry surfaces, units having a

bul Il nose shall be used for vertical external corners except at door

wi ndow, and | ouver janbs. Radius of the bullnose shall be 1 inch. Units
used in exposed masonry surfaces in any one building shall have a uniform
fine to nediumtexture and a uniform col or

2.3.3 Fire-Rated CMJ
Concrete nmasonry units used in fire-rated construction shown on the
drawi ngs shall be of mini mum equival ent thickness for the fire rating
i ndi cated and the correspondi ng type of aggregates indicated in TABLE I
Units containing nore than one of the aggregates listed in TABLE | will be
rated on the aggregate requiring the greater m ni mum equival ent thickness
to produce the required fire rating.
TABLE |
Fl RE- RATED CONCRETE MASONRY UNI TS

See note (a) bel ow

M ni mum equi val ent thi ckness
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TABLE |
FI RE- RATED CONCRETE MASONRY UNI TS

See note (a) bel ow
i nches for fire rating of:

Aggregate Type 4 hours 3 hours 2 hours
Puni ce 4.7 4.0 3.0
Expanded sl ag 5.0 4.2 3.3
Expanded cl ay, shal e, 5.7 4.8 3.7
or slate

Li mestone, scoria, cinders 5.9 5.0 4.0

or unexpanded sl ag
Cal careous gravel 6.2 5.3 4.2
Siliceous gravel 6.7 5.7 4.5

(a) M nimum equi val ent thickness shall equal net volune as determ ned
in conformance with ASTM C 140 divi ded by the product of the
actual length and height of the face shell of the unit in inches.

VWhere walls are to receive plaster or be faced with brick, or

ot herwi se forman assenbly; the thickness of plaster or brick or
other material in the assenbly will be included in determning the
equi val ent thickness.

L4 GLASS BLOCK UNI'TS AND ACCESSORI ES

G ass block units shall be size, type, pattern, and style specified. Units
shall be made of clear colorless glass. Pattern shall be "Regular Series
PC d assbl ock, Essex AA Pattern", 7 5/8 inches by 7 5/8 inches by 3 inches
as manufactured by Pittsburg Corning Corporation or approved equal by
District Architect. Manufacturer's standard grid for the setting of glass
bl ock units shall be provided for allignnent . Manufacturer's special 90
degree corner unit shall be provided for corners (AM #4)Ventilators and
accessories shall be the products nmanufactured by or as recommended by the
gl ass bl ock manufacturer

4.1 Fire Rated G ass Block Units

Wal Is and partitions indicated on the drawings to be fire rated and
contai ning glass block units shall use approved units that have been fire
tested in accordance with ASTM E 119 to the indicated rating

.4.2 Solid G ass Block Units

Units shall be 7-5/8 inches by 7-5/8 inches by 3 inches.
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2.4.3 Hori zont al Joi nt Rei nforcenment

Joint reinforcenent shall be factory fabricated fromsteel wire, and shal
conformto ASTM A 82. Wre shall be zinc coated after fabrication by the
hot -di p process conformng to ASTM A 153, Class B-2. Reinforcenent shal
consist of two or nore parallel longitudinal wires not lighter than 9 gauge
wel d connected with cross wires not lighter than 14 gauge at not greater
than 8 inches on center. At least one longitudinal wire for each face of
gl ass bl ock shall be provided. Qut-to-out dinension of the |ongitudina
wires shall be 1-1/2 inches less than the actual wi dth of the bl ock

Joint reinforcenent in flat sections not |less than 8 feet |ong shall be
provi ded, except that corner reinforcenments and ot her special shapes nmay be
shorter.

2.4.4 Strip Anchor

Perforated steel strip shall be not |ess than 20 gauge, mninumof 1-3/4
i nches wide by 24 inches |long and gal vani zed after fabrication

2.4.5 W re- Type Anchor

Steel wire shall be not |ess than 9 gauge of approved design suitable for
use with the panel stiffener provided and gal vani zed after fabrication

2.4.6 Expansi on Strip

Dense fibrous glass batt or material shall be as recomended by the gl ass
bl ock manuf act urer

2.4.7 Packi ng (Backer Rods)

Pol yet hyl ene foam neoprene, or filler shall be as recomended by the
seal ant manufacturer.

2.5 PRECAST CONCRETE | TEMS

Trim lintels, copings, splashblocks and door sills shall be factory-nmde
units froma plant regularly engaged in produci ng precast concrete units.
Unl ess otherwi se indicated, concrete shall be 4,000 psi m ni mum conforning
to Section 03300 CAST-1N PLACE STRUCTURAL CONCRETE using 1/2 inch to No. 4
nomi nal - si ze coarse aggregate, and m ni mrum rei nforcenment shall be the

rei nforcenent required for handling of the units. Clearance of 3/4 inch
shal | be maintai ned between reinforcement and faces of units. Unless
precast-concrete itens have been subjected during manufacture to

sat urat ed-steam pressure of at |east 120 pounds per square inch for at

| east 5 hours, the itenms, after casting, shall be either danp-cured for 24
hours or steamcured and shall then be aged under cover for 28 days or

| onger. Cast-concrete nenbers wei ghing over 80 pounds shall have built-in
| oops of gal vani zed wire or other approved provisions for lifting and
anchoring. Units shall have beds and joints at right angles to the face,
with sharp true arises and shall be cast with drip grooves on the underside
where units overhang walls. Exposed-to-view surfaces shall be free of
surface voids, spalls, cracks, and chi pped or broken edges. Precast units
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exposed-to-view shall be of uniform appearance and color. Unless otherw se
speci fied, units shall have a snooth dense finish. Prior to use, each item
shall be wetted and inspected for crazing. |Itens show ng evi dence of
dusting, spalling, crazing, or having surfaces treated with a protective
coating will be rejected.

2.5.1 Lintels

Precast lintels, unless otherwi se shown, shall be of a thickness equal to
the wall and reinforced with two No. 4 bars for the full length. Top of
lintels shall be |abeled "TOP" or otherw se identified and each linte
shall be clearly marked to show |l ocation in the structure

2.5.2 Sills and Copi ngs

Sills and copings shall be cast with washes. Sills for w ndows having
nmul l'i ons shall be cast in sections with head joints at nullions and a 1/4
inch allowance for nortar joints. The ends of sills, except a 3/4 inch
wi de margin at exposed surfaces, shall be roughened for bond. Treads of
door sills shall have rounded nosings.

2.5.3 Spl ash Bl ocks

Spl ash bl ocks shall be as detailed. Reinforcement shall be the
manuf acturer's standard

2.6 MORTAR

Mortar shall be Type S in accordance with the proportion specification of
ASTM C 270, Type S cenent-linme nortar proportions shall be 1 part cement,
1/2 part line and 4-1/2 parts aggregate. Verification of masonry cenent
performance shall be based on ASTM C 780 and ASTM C 1072. Pointing nortar
in showers and kitchens shall contain ammoni um stearate, or alunm num
tri-stearate, or calciumstearate in an ampbunt equal to 3 percent by weight
of cement used. Cenent shall have a |ow al kali content and be of one
brand. Aggregates shall be from one source

2.6.1 Adm xt ur es

In cold weather, a non-chloride based accel erati ng adm xture may be used
subj ect to approval. Accelerating adm xture shall be non-corrosive, shal
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494,
Type C

2.6.2 Col oring

Mortar coloring shall be added to the nortar used for exposed masonry
surfaces to produce a uniformcolor as shown in Section 09000 - BUI LDI NG
COLOR AND FI NI SH SCHEDULE. Mortar coloring shall not exceed 3 percent of
the wei ght of cement for carbon black and ten percent of the weight of
cement for all other pignents. Mrtar coloring shall be chemically inert,
of finely ground Iinmeproof pignent, and furnished in accurately
pre-nmeasured and packaged units that can be added to a neasured ampunt of
cement .
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2.7 GROUT

Grout shall conformto ASTM C 476. Cenent used in grout shall have a | ow
al kali content. Grout slunp shall be between 8 and 10 inches. Grout
shall be used subject to the limtations of Table IIl. Proportions shall
not be changed and naterials with different physical or chem cal
characteristics shall not be used in grout for the work unl ess additional
evi dence is furnished that the grout neets the specified requirenents.

2.7.1 Adm xt ures

In cold weather, a non-chloride based accel erati ng adm xture may be used

subj ect to approval. Accelerating adm xture shall be non-corrosive, shall
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494,
Type C.

2.7.2 Grout Barriers

Grout barriers for vertical cores shall consist of fine nesh wire,
fi berglass, or expanded netal.

2.8 ANCHORS, TIES, AND BAR POSI TI ONERS

Anchors and ties shall be fabricated without drips or crinps and shall be
zinc-coated in accordance with ASTM A 153, Class B-2. Steel wire used for
anchors and ties shall be fabricated fromsteel wire conforning to ASTM A 82.
Anchors and ties shall be sized to provide a mninmumof 5/8 inch nortar
cover fromeither face.

2.8.1 Wre Mesh Ties

Wre nmesh for tying 4 inch thick concrete masonry unit partitions to other
i ntersecting masonry partitions shall be 1/2 inch nesh of mninum 16 gauge
steel wire. Mninmumlengths shall be not less than 12 inches.

2.8.2 wall Ties

Wall ties shall be rectangul ar-shaped or Z-shaped fabricated of 3/16 inch
di aneter zinc-coated steel wire. Rectangular wall ties shall be no | ess
than 4 inches wide. Will ties may al so be of a continuous type conforning
to paragraph JO NT REI NFORCEMENT. Adjustable type wall ties, if approved
for use, shall consist of two essentially U shaped el enents fabricated of
3/ 16 inch diameter zinc-coated steel wire. Adjustable ties shall be of the
double pintle to eye type and shall allow a maxi mum of 1/2 inch
eccentricity between each elenent of the tie. Play between pintle and eye
openi ng shall be not nmore than 1/16 inch. The pintle and eye el enents
shall be forned so that both can be in the sane pl ane.

2.8.3 Dovetail Anchors
Dovetail anchors shall be of the flexible wire type, 3/16 inch dianeter

zinc-coated steel wire, triangular shaped, and attached to a 12 gauge or
heavi er steel dovetail section. These anchors shall be used for anchorage

SECTI ON 04200 Page 11



Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

of veneer wythes or conposite-wall facings extending over the face of
concrete columms, beans, or walls. Cells within vertical planes of these
anchors shall be filled solid with grout for full height of walls or
partitions, or solid units may be used. Dovetail slots are specified in
Secti on 03300 CAST-I1 N-PLACE STRUCTURAL CONCRETE

2.8.4 Adj ust abl e Anchors

Adj ust abl e anchors shall be 3/16 inch dianeter steel wre,

triangul ar-shaped. Anchors attached to steel shall be 5/16 inch dianeter
steel bars placed to provide 1/16 inch play between flexible anchors and
structural steel nmenbers. Spacers shall be welded to rods and col ums.
Equi val ent wel ded-on steel anchor rods or shapes standard with the

fl exi bl e-anchor manufacturer nay be furni shed when approved. Wl ds shal
be cl eaned and gi ven one coat of zinc-rich touch up paint.

2.8.5 Bar Positioners

Bar positioners, used to prevent displacenent of reinforcing bars during
the course of construction, shall be factory fabricated from 9 gauge stee
wire or equivalent, and coated with a hot-dip gal vani zed finish. Not nore
than one wire shall cross the cell

2.9 JO NT RElI NFORCEMENT

Joint reinforcenment shall be factory fabricated fromsteel w re conforning
to ASTM A 82, wel ded construction. Tack welding will not be acceptable in
rei nforcenent used for wall ties. Wre shall have zinc coating conformng
to ASTM A 153, Class B-2. Al wires shall be a m ninum of 9 gauge

Rei nforcenent shall be | adder type design, having one longitudinal wire in
the nmortar bed of each face shell for hollow units and one wire for solid
units. Joint reinforcenment shall be placed a mininmumof 5/8 inch cover
fromeither face. The distance between crosswires shall not exceed 16

i nches. Joint reinforcenent for straight runs shall be furnished in flat
sections not less than 10 feet long. Joint reinforcenent shall be
provided with factory formed corners and intersections. |f approved for
use, joint reinforcenent may be furnished with adjustable wall tie features.

2.10 REI NFORCI NG STEEL BARS AND RODS

Rei nforcing steel bars and rods shall conformto ASTM A 615/ A 615M G ade
60.

2.11 CONTROL JO NT KEYS

Control joint keys shall be a factory fabricated solid section of natura

or synthetic rubber (or conbination thereof) confornming to ASTM D 20000r

pol yvinyl chloride conform ng to ASTM D 2287. The nmaterial shall be
resistant to oils and solvents. The control joint key shall be provided
with a solid shear section not less than 5/8 inchthick and 3/8 inch thick
flanges, with a tolerance of plus or minus 1/16 inch. The control joint
key shall fit neatly, but without forcing, in nasonry unit janb sash
grooves. The control joint key shall be flexible at a tenperature of

nm nus 30 degrees F after five hours exposure, and shall have a duroneter
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hardness of not | ess than 70 when tested in accordance with ASTM D 2240.
2.12 EXPANSI ON- JO NT MATERI ALS

Backer rod and seal ant shall be adequate to acconmpdate joi nt conpression
equal to 50 percent of the width of the joint. The backer rod shall be
conpressi ble rod stock of polyethylene foam pol yurethane foam butyl
rubber foam or other flexible, nonabsorptive material as recommended by
the seal ant manufacturer. Seal ant shall conformto Section 07900JO NT
SEALI NG.

2.13 FLASHI NG
Fl ashing shall be as specified in Section 07600 SHEET METALWORK, GENERAL
2.14  \WEEP HOLE VENTI LATORS

Weep hole ventilators shall be prefabricated aluminumgrill type vents
designed to prevent insect entry with maxi mumair entry. Ventilators shal
be sized to match nodul ar construction with a standard 3/8 inch nortar

j oi nt.

PART 3 EXECUTI ON
3.1 ENVI RONVENTAL REQUI REMENTS
3.1.1 Hot Weat her Installation

The foll owing precautions shall be taken if masonry is erected when the
anbient air tenperature is nore than 99 degrees F in the shade and the
relative hum dity is I ess than 50 percent. All masonry materials shall be
shaded fromdirect sunlight; nortar beds shall be spread no nore than 4
feet ahead of masonry; masonry units shall be set within one m nute of
spreading nortar; and after erection, masonry shall be protected from

di rect exposure to wind and sun for 48 hours.

3.1.2 Col d Weat her Installation

Bef ore erecting masonry when anbi ent tenperature or nmean daily air
tenperature falls below 40 degrees F, a witten statenent of proposed cold
weat her construction procedures shall be submtted for approval. The
follow ng precautions shall be taken during all cold weather erection

3.1.2.1 Preparati on

Ice or snow formed on the masonry bed shall be thawed by the application of
heat. Heat shall be applied carefully until the top surface of the masonry
is dry to the touch. Sections of masonry deenmed frozen and damaged shal

be renmoved before continuing construction of those sections.

a. Air Tenperature 40 to 32 Degrees F. Sand or m xi ng water shal

be heated to produce nortar tenperatures between 40 degrees F and
120 degrees F.
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b. A r Tenperature 32 to 25 Degrees F.Sand and m xi ng water shall be
heated to produce nortar tenperatures between 40 degrees F and
120 degrees F. Tenperature of nmortar on boards shall be
mai nt ai ned above freezing.

c. Air Tenperature 25 to 20 Degrees F. Sand and ni xi ng water shal
be heated to provide nortar tenperatures between 40 degrees F and
120 degrees F. Tenperature of nmortar on boards shall be
mai nt ai ned above freezing. Sources of heat shall be used on both
sides of walls under construction. Wndbreaks shall be enpl oyed
when wind is in excess of 15 nph.

d. Air Tenperature 20 Degrees F and below. Sand and ni xi ng water
shall be heated to provide nortar tenperatures between 40 degrees
F and 120 degrees F. Enclosure and auxiliary heat shall be
provided to nmaintain air tenperature above 32 degrees F
Tenperature of units when laid shall not be less than 20 degrees
F

3.1.2.2 Conpl eted Masonry and Masonry Not Bei ng Worked On

a. Mean daily air tenperature 40 degrees F to 32 degrees F. Masonry
shall be protected fromrain or snow for 24 hours by covering with
weat her -resi stive menbrane.

b. Mean daily air tenperature 32 degrees F to 25 degrees F. Masonry
shall be conpletely covered with weather-resi stant nenbrane for 24
hours.

c. Mean Daily Air Tenperature 25 Degrees F to 20 Degrees F. Masonry
shall be conpletely covered with insulating blankets or equally
protected for 24 hours.

d. Mean Daily Tenperature 20 Degrees F and Bel ow. Masonry
tenperature shall be maintai ned above 32 degrees F for 24 hours
by encl osure and suppl enmentary heat, by electric heating bl ankets,
i nfrared heat |anps, or other approved nethods.

3.1.2.3 G ass Bl ock Requirenents

G ass block shall not be laid when the air tenperature is below 40 degrees
F on a falling thernoneter, or when it appears probable that tenperatures
bel ow 40 degrees F will be encountered before the nortar has set, unless
adequate neans are provided for protecting the work from freezing
Protection shall consist of heating and nmintaining the tenperature of the
gl ass block and nortar nmaterials at not | ess than 40 degrees F and not
nore than 160 degrees F. After erection, an air tenperature above 40
degrees F on both sides of the glass block shall be nmintained for not |ess
than 72 hours. Work will not be permitted with or on frozen materials

G ass block work may be started at 34 degrees F on a rising thernoneter

3.2 LAYl NG MASONRY UNI TS

Masonry units shall be laid in running bond pattern. Facing courses shal
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be level with back-up courses, unless the use of adjustable ties has been
approved in which case the tolerances shall be plus or minus 1/2 inch
Each unit shall be adjusted to its final position while nortar is stil

soft and plastic. Units that have been disturbed after the nortar has
stiffened shall be renoved, cleaned, and relaid with fresh nortar. Air
spaces, cavities, chases, expansion joints, and spaces to be grouted shal
be kept free fromnortar and other debris. Units used in exposed nmasonry
surfaces shall be selected fromthose having the | east anpbunt of chipped
edges or other inperfections detracting fromthe appearance of the finished
work. Vertical joints shall be kept plunmb. Units being laid and surfaces
to receive units shall be free of water filmand frost. Solid units shal
be laid in a nonfurrowed full bed of nortar. Mortar for veneer wythes
shall be bevel ed and sl oped toward the center of the wthe fromthe cavity
side. Units shall be shoved into place so that the vertical joints are
tight. Vertical joints of brick and the vertical face shells of concrete
masonry units, except where indicated at control, expansion, and isolation

joints, shall be conpletely filled with nortar. Mortar will be pernitted
to protrude up to 1/2 inch into the space or cells to be grouted. Means
shall be provided to prevent nortar fromdropping into the space below. In

doubl e wyt he construction, the inner wthe may be brought up not nore than
16 inches ahead of the outer wthe. Collar joints shall be filled with
nortar or grout during the laying of the facing wthe, and filling shall
not lag the laying of the facing wthe by nore than 8 inches.

3.2.1 Surface Preparation

Sur faces upon which masonry is placed shall be cleaned of |aitance, dust,
dirt, oil, organic matter, or other foreign materials and shall be slightly
roughened to provide a surface texture with a depth of at least 1/8 inch
Sandbl asting shall be used, if necessary, to renove laitance from pores and
to expose the aggregate.

3.2.2 Forns and Shores

Forms and shores shall be sufficiently rigid to prevent deflections which
may result in cracking or other danage to supported masonry and
sufficiently tight to prevent | eakage of nortar and grout. Supporting
forms and shores shall not be renmobved in |l ess than 10 days.

3.2.3 Concrete Masonry Units

Units in piers, pilasters, colums, starting courses on footings, solid
foundation walls, lintels, and beanms, and where cells are to be filled with
grout shall be full bedded in nortar under both face shells and webs.

Ot her units shall be full bedded under both face shells. Head joints shal
be filled solidly with nortar for a distance in fromthe face of the unit
not |less than the thickness of the face shell. Foundation walls bel ow
grade shall be grouted solid. Janb units shall be of the shapes and sizes
to conformwith wall units. Solid units may be incorporated in the masonry
wor k where necessary to fill out at corners, gable slopes, and el sewhere as
approved. Double walls shall be stiffened at wall-npunted pl unbing
fixtures by use of strap anchors, two above each fixture and two bel ow each
fixture, located to avoid pipe runs, and extending fromcenter to center of
the double wall. Walls and partitions shall be adequately reinforced for
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support of wall-hung plunbing fixtures when chair carriers are not
speci fied

3.2.4 Clay or Shale Brick Units

Brick facing shall be laid with the better face exposed. Brick shall be
laid in running bond with each course bonded at corners, unless otherw se

i ndicated. Mol ded brick shall be laid with the frog side down. Brick that
is cored, recessed, or has other deformations nay be used in sills, treads,
sol di er courses, except where deformations will be exposed to view

3.2.4.1 Wetting of Units
Wetting of clay, shale brick, or hollow brick units having an initial rate
of absorption of nore than 1 gram per mnute per square inch of bed
surface shall be in conformance with ASTM C 67. The nmethod of wetting
shall ensure that each unit is nearly saturated but surface dry when laid
3.2.4.2 Solid Units
Bed, head, and collar joints shall be conpletely filled with nortar
3.2.4.3 Hol I ow Units
Holl ow units shall be laid as specified for concrete masonry units.
3.2.5 Tol erances
Masonry shall be laid plunb, true to line, with courses level. Bond
pattern shall be kept plunmb throughout. Corners shall be square unl ess
noted otherwi se. Except for walls constructed of prefaced concrete masonry
units, masonry shall be laid within the follow ng tol erances (plus or m nus
unl ess ot herw se noted):
TABLE 11
TOLERANCES

Variation fromthe plunb in the lines
and surfaces of columms, walls and ari ses

In adj acent masonry units 1/8 inch
In 10 feet 1/4 inch
In 20 feet 3/8 inch
In 40 feet or nore 1/2 inch
Variations fromthe plunb for external corners,

expansion joints, and other conspicuous |ines

In 20 feet 1/4 inch
In 40 feet or nore 1/2 inch

SECTI ON 04200 Page 16



Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

TOLERANCES
Variations fromthe level for exposed lintels,
sills, parapets, horizontal grooves, and other
conspi cuous |ines

In 20 feet 1/4 inch
In 40 feet or nore 1/2 inch
Variation fromlevel for bed joints and top

surfaces of bearing walls

In 10 feet 1/4 inch
In 40 feet or nore 1/2 inch
Variations from horizontal |ines

In 10 feet 1/4 inch
In 20 feet 3/8 inch
In 40 feet or nore 1/2 inch
Variations in cross sectional dinensions of

colums and in thickness of walls

M nus 1/4 inch
Pl us 1/2 inch

3.2.6 Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of
cut units. Cutting and fitting, including that required to accommdate the
wor k of others, shall be done by masonry mechani cs using power nmasonry
saws. Concrete nasonry units may be wet or dry cut. Wt cut units, before
bei ng placed in the work, shall be dried to the sane surface-dry appearance
as uncut units being laid in the wall. Cut edges shall be clean, true and
sharp. Openings in the masonry shall be nade carefully so that wal

pl ates, cover plates or escutcheons required by the installation wll

conpl etely conceal the openings and will have bottons parallel with the
masonry bed joints. Reinforced masonry lintels shall be provided above
openi ngs over 12 inches wide for pipes, ducts, cable trays, and other wal
penetrations, unless steel sleeves are used

3.2.7 Joi nting
Joints shall be tooled when the nortar is thunbprint hard. Horizonta
joints shall be tooled last. Joints shall be brushed to renove all |oose

and excess nortar. Mrtar joints shall be finished as foll ows:

3.2.7.1 Fl ush Joints
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Joints in conceal ed masonry surfaces and joints at electrical outlet boxes
in wet areas shall be flush cut. Flush cut joints shall be made by cutting

off the nortar flush with the face of the wall. Joints in unparged masonry
wal I s bel ow grade shall be pointed tight. Flush joints for architectura
units, such as fluted units, shall conpletely fill both the head and bed

j oi nts.

3.2.7.2 Tool ed Joints

Joints in exposed exterior and interior masonry surfaces shall be tooled
slightly concave. Joints shall be tooled with a jointer slightly |arger
than the joint width so that conplete contact is nade al ong the edges of
the unit. Tooling shall be perfornmed so that the nortar is conpressed and
the joint surface is sealed. Jointer of sufficient Iength shall be used to
obtain a straight and true nortar joint.

3.2.7.3 Door and W ndow Frame Joints

On the exposed interior side of exterior frames, joints between franmes and
abutting nmasonry walls shall be raked to a depth of 3/8 inch. On the
exterior side of exterior franmes, joints between franmes and abutting
masonry walls shall be raked to a depth of 3/8 inch

3.2.8 Joint Wdths

Joint widths shall be as follows:
3.2.8.1 Concrete Masonry Units

Concrete nmasonry units shall have 3/8 inch joints.
3.2.8.2 Brick

Brick joint widths shall be the difference between the actual and nomi nal
di mensions of the brick in either height or Iength and shall course out
with CMJ course heights. Brick expansion joint widths shall be as shown.

3.2.9 Enbedded |tens

Spaces around built-in itens shall be filled with nortar. Openings around
flush-nount electrical outlet boxes in wet |ocations shall be pointed with
nortar. Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and
other itens required to be built-in shall be enbedded as the masonry work
progresses. Anchors, ties and joint reinforcenent shall be fully enbedded
in the nortar. Cells receiving anchor bolts and cells of the first course
bel ow bearing plates shall be filled with grout.

3.2.10 Unfi ni shed Work
Unfini shed work shall be stepped back for joining with new work. Toot hing
may be resorted to only when specifically approved. Loose nortar shall be

renoved and the exposed joints shall be thoroughly cl eaned before |aying
new wor K.
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3.2.11 Masonry Wall Intersections

Each course shall be nasonry bonded at corners and el sewhere as shown.
Masonry wal |l s shall be anchored or tied together at corners and

i ntersections with bond beam rei nforcenent and prefabricated corner or tee
pi eces of joint reinforcenment as shown.

3.2.12 Partitions

Partitions shall be continuous fromfloor to underside of floor or roof
deck where shown. Openings in firewalls around joists or other structura
menbers shall be filled as indicated or approved. Were suspended ceilings
on both sides of partitions are indicated, the partitions other than those
shown to be continuous may be stopped approxinmately 4 inches above the
ceiling level. An isolation joint shall be placed in the intersection

bet ween partitions and structural or exterior walls as shown. Cells within
vertical plane of ties shall be filled solid with grout for full height of
partition or solid masonry units may be used. Interior partitions having
masonry walls shall be tied together with joint reinforcenent. Partitions
containing joint reinforcenent shall be provided with prefabricated pieces
at corners and intersections or partitions.

3.3 ANCHORED VENEER CONSTRUCTI ON

The inner and outer wythes shall be conpletely separated by a continuous

ai rspace as shown on the drawings. Both the inner and the outer wythes

shall be laid up together except when adjustable joint reinforcenent

assenbl i es are approved for use or when danproofing or both. Wen both

wyt hes are not brought up together, through-wall flashings shall be

protected from damage until they are fully enclosed in the wall. The

ai rspace between the wythes shall be kept clear and free of nortar droppings.
A nortar collection screen 16 inches high and the width of the cavity

shall be installed continuous along the base of the cavity to protect weep

hol es from beconm ng plugged with nortar droppings.

3.4 WEEP HOLES

Weep hol es shall be provided not nore than 24 inches on centers in nortar
joints of the exterior wthe above wall flashing, over foundations, bond
beanms, and any other horizontal interruptions of the cavity. Wep holes
shall be forned by placing short |engths of well-greased No. 10, 5/16 inch
nonm nal di aneter, braided cotton sash cord in the nmortar and wi t hdraw ng
the cords after the wall has been conpleted. O her approved nethods nay be
used for providing weep holes. Wep holes shall be kept free of nortar and
ot her obstructions.

3.5 COVPOSI TE WALLS

Masonry wythes shall be tied together with joint reinforcement or with unit
wal |l ties. Facing shall be anchored to concrete backing with wre dovet ai
anchors set in slots built in the face of the concrete as specified in
Section 03300 CAST-| N- PLACE STRUCTURAL CONCRETE. The facing wthe shall be
anchored or tied to the backup at a maxi mum spacing of 16 inches on center
vertically and 24 inches on center horizontally. Unit ties shall be
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spaced not over 24 inches on centers horizontally, in courses not over 16
i nches apart vertically, staggered in alternate courses. Ties shall be
laid not closer than 5/8 inch to either masonry face. Ties shall not
extend through control joints. Collar joints between masonry facing and
masonry backup shall be filled solidly with grout.

3.6 GLASS BLOCK

G ass bl ock shall be installed as recommended by the glass bl ock
manuf acturer and as specified in paragraph ENVI RONMENTAL REQUI REMENTS,
after coordinating the work with other trades to acconmpdate enbedded itens.

3.7 MORTAR

Mortar shall be mixed in a nmechanically operated nortar mixer for at |east
3 minutes, but not nore than 5 minutes. Measurenment of ingredients for
nortar shall be by volune. Ingredients not in containers, such as sand,
shall be accurately neasured by the use of neasuring boxes. Wter shall be
mxed with the dry ingredients in sufficient anpunt to provide a workable
nm xture which will adhere to the vertical surfaces of masonry units.

Mortar that has stiffened because of |oss of water through evaporation
shall be retenpered by adding water to restore the proper consistency and
workability. Mortar that has reached its initial set or that has not been
used within 2-1/2 hours after nixing shall be discarded

3.8 REI NFORCI NG STEEL

Rei nforcenent shall be cleaned of |oose, flaky rust, scale, grease, nortar,
grout, or other coating which night destroy or reduce its bond prior to
placing grout. Bars with kinks or bends not shown on the draw ngs shal

not be used. Reinforcenent shall be placed prior to grouting. Unless

ot herwi se indicated, vertical wall reinforcement shall extend to within 2
i nches of tops of walls.

3.8.1 Posi tioning Bars

Vertical bars shall be accurately placed within the cells at the positions
i ndicated on the drawings. A mninmumclearance of 1/2 inchshall be

mai nt ai ned between the bars and masonry units. M ninum cl earance between
paral l el bars shall be one dianeter of the reinforcenment. Vertica
reinforcing may be held in place using bar positioners |ocated near the
ends of each bar and at internmediate intervals of not nore than 192

di aneters of the reinforcenent. Colum and pilaster ties shall be wired in
position around the vertical steel. Ties shall be in contact with the
vertical reinforcement and shall not be placed in horizontal bed joints.

3.8.2 Splices
Bars shall be | apped a ninimum of 48 dianeters of the reinforcenent.
Wel ded or nechani cal connections shall devel op at | east 125 percent of the

specified yield strength of the reinforcenent.

3.9 JO NT RElI NFORCEMENT
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Joint reinforcenent shall be installed at 16 inches on center or as

i ndicated. Reinforcenent shall be |apped not | ess than 6 inches.
Prefabricated sections shall be installed at corners and wal

intersections. The longitudinal wires of joint reinforcenent shall be

pl aced to provide not less than 5/8 inch cover to either face of the unit.

3.10 PLACI NG GROUT

Cells containing reinforcing bars shall be filled with grout. Holl ow
masonry units in walls or partitions supporting plunbing, heating, or other
nmechani cal fixtures, voids at door and w ndow janbs, and other indicated
spaces shall be filled solid with grout. Cells under lintel bearings on
each side of openings shall be filled solid with grout for full height of
openings. Walls below grade, lintels, and bond beans shall be filled solid
with grout. Units other than open end units nmay require grouting each
course to preclude voids in the units. Gout not in place within 1-1/2
hours after water is first added to the batch shall be discarded

Sufficient time shall be allowed between grout |ifts to preclude

di spl acenent or cracking of face shells of masonry units. |f blowouts,
flowouts, nisalignment, or cracking of face shells should occur during
construction, the wall shall be torn down and rebuilt.

3.10.1 Vertical Grout Barriers for Fully Grouted Wall s

Grout barriers shall be provided not nore than 30 feet apart, or as
required, to limt the horizontal flow of grout for each pour

3.10.2 Hori zontal Grout Barriers

Grout barriers shall be enbedded in nortar below cells of hollow units
recei ving grout.

3.10.3 Grout Hol es and Cl eanouts
3.10.3.1 Grout Hol es

Grouting holes shall be provided in slabs, spandrel beans, and other

i n-pl ace overhead construction. Holes shall be | ocated over vertica
reinforcing bars or as required to facilitate grout fill in bond beans.
Addi tional openings spaced not nore than 16 inches on centers shall be
provi ded where grouting of all hollow unit masonry is indicated. Openings
shall not be less than 4 inches in dianeter or 3 by 4 inches in

hori zontal dinensions. Upon conpletion of grouting operations, grouting
hol es shall be plugged and finished to match surroundi ng surfaces.

3.10.3.2 Cl eanouts for Hollow Unit Masonry Construction

Cl eanout hol es shall be provided at the bottom of every pour in cores
contai ning vertical reinforcenent when the height of the grout pour exceeds
5 feet. Where all cells are to be grouted, cleanout courses shall be
constructed using bond beamunits in an inverted position to permt
cleaning of all cells. C eanout holes shall be provided at a maxi num
spacing of 32 inches where all cells are to be filled with grout. A new
series of cleanouts shall be established if grouting operations are stopped
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for nore than 4 hours. C eanouts shall not be less than 3 by 4 inch

openi ngs cut fromone face shell. Mnufacturer's standard cutout units may
be used at the Contractor's option. Cl eanout holes shall not be closed
until masonry work, reinforcenent, and final cleaning of the grout spaces
have been conpl eted and inspected. For walls which will be exposed to

vi ew, cleanout holes shall be closed in an approved nanner to match
surroundi ng nmasonry.

3.10.3.3 Cl eanouts for Solid Unit Masonry Construction

Cl eanouts for construction of walls consisting of a grout filled cavity
bet ween solid nmasonry wythes shall be provided at the bottom of every pour
by omtting every other masonry unit fromone wythe. A new series of

cl eanouts shall be established if grouting operations are stopped for nore
than 4 hours. Cl eanout holes shall not be plugged until masonry work,

rei nforcenent, and final cleaning of the grout spaces have been conpl eted
and i nspected. For walls which will be exposed to view, cleanout holes
shall be closed in an approved manner to match surroundi ng nmasonry.

3.10. 4 Grouti ng Equi pnent
3.10.4.1 G out Punps

Punpi ng through al unmi numtubes will not be pernmtted. Punps shall be
operated to produce a continuous stream of grout wi thout air pockets,
segregation, or contam nation. Upon conpletion of each day's punping,
waste nmaterials and debris shall be renmoved from the equi pnent, and

di sposed of outside the nasonry.

3.10.4.2 Vi brators

Internal vibrators shall maintain a speed of not |less than 5,000 inpul ses
per m nute when subnmerged in the grout. At |east one spare vibrator shal
be maintained at the site at all tinmes. Vibrators shall be applied at

uni formy spaced points not further apart than the visible effectiveness of
the machine. Duration of vibration shall be limted to tine necessary to
produce satisfactory consolidation wi thout causing segregation

3.10.5 Grout Pl acenment

Masonry shall be laid to the top of a pour before placing grout. G out
shall not be placed in two-wythe solid unit masonry cavity until nortar
joints have set for at |east 3 days during hot weather and 5 days during
cold danp weather. Gout shall not be placed in hollow unit masonry unti
nortar joints have set for at |east 24 hours. G out shall be placed using
a hand bucket, concrete hopper, or grout punp to conpletely fill the grout
spaces w thout segregation of the aggregates. Vibrators shall not be
inserted into |l ower pours that are in a seni-solidified state. The hei ght
of grout pours and type of grout used shall be linmted by the di nensions of
grout spaces as indicated in Table Ill. Lowlift grout nmethods may be used
on pours up to and including 5 feet in height. High-lift grout nethods
shall be used on pours exceeding 5 feet in height.

3.10.5.1 LowLi ft Met hod
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Grout shall be placed at a rate that will not cause displacenent of the
masonry due to hydrostatic pressure of the grout. MNMortar protruding nore
than 1/2 inch into the grout space shall be renmpved before begi nning the
grouting operation. Gout pours 12 inches or less in height shall be
consol i dated by nechanical vibration or by puddling. G out pours over 12
i nches in height shall be consolidated by nechanical vibration and
reconsol i dated by nmechanical vibration after initial water |oss and

settl enent has occurred. Vibrators shall not be inserted into | ower pours
that are in a sem -solidified state. Lowlift grout shall be used subject
to the limtations of Table Il

3.10.5.2 Hi gh-Lift Method

Mortar droppings shall be cleaned fromthe bottom of the grout space and
fromreinforcing steel. Mrtar protruding nore than 1/4 inchinto the
grout space shall be renmpved by dislodging the projections with a rod or
stick as the work progresses. Reinforcing, bolts, and enbedded connections
shall be rigidly held in position before grouting is started. CMJ units
shall not be pre-wetted. Grout, fromthe mxer to the point of deposit in
the grout space shall be placed as rapidly as practical by punping and

pl aci ng nmet hods which will prevent segregation of the m x and cause a
nm ni rum of grout splatter on reinforcing and masonry surfaces not being
i medi ately encased in the grout lift. The individual lifts of grout shal

be limted to 4 feet in height. The first |ift of grout shall be placed
to a uniform height within the pour section and vibrated thoroughly to fil
all voids. This first vibration shall follow inmmediately behind the
pouring of the grout using an approved nechanical vibrator. After a
waiting period sufficient to permt the grout to becone plastic, but before
it has taken any set, the succeeding lift shall be poured and vibrated 12
to 18 inches into the preceding lift. |If the placing of the succeeding
lift is going to be delayed beyond the period of workability of the
preceding, each lift shall be reconsolidated by reworking with a second

vi brator as soon as the grout has taken its settlenent shrinkage. The

wai ting, pouring, and reconsolidation steps shall be repeated until the top
of the pour is reached. The top lift shall be reconsolidated after the
required waiting period. The high-lift grouting of any section of wal

bet ween vertical grout barriers shall be conpleted to the top of a pour in
one working day unless a new series of cleanout holes is established and
the resulting horizontal construction joint cleaned. High-lift grout shal
be used subject to the linmtations in Table |11
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TABLE |11
POUR HEI GHT AND TYPE OF GROUT FOR VARI OUS GROUT SPACE DI MENSI ONS

M ni mum Di nensi ons of the
Total Clear Areas Wthin G out

Maxi mum Spaces and Cells (in.) (1,2)
Grout Pour
Hei ght G out Grouting Mul ti wyt he Hol | ow-uni t
(feet) (4) Type Procedure Masonry (3) Masonry
1 Fi ne Low Lift 3/4 1-1/2 x 2
5 Fi ne Low Lift 2 2 x 3
8 Fi ne High Lift 2 2 x 3
12 Fi ne High Lift 2-1/2 2-1/2 x 3
24 Fi ne High Lift 3 3 x 3
1 Coar se Low Lift 1-1/2 1-1/2 x 3
5 Coar se Low Lift 2 2-1/2 x 3
8 Coar se High Lift 2 3 x 3
12 Coar se High Lift 2-1/2 3 x 3
24 Coar se High Lift 3 3 x 4
Not es:

(1) The actual grout space or cell dinmension nmust be |arger than the
sum of the followi ng itens:
a) The required m ni mum di nensi ons of total clear areas given in
t he tabl e above;
b) The width of any nortar projections within the space;
c) The horizontal projections of the diameters of the horizonta
reinforcing bars within a cross section of the grout space or cell

(2) The mini mum di mensions of the total clear areas shall be nade up
of one or nore open areas, with at |east one area being 3/4 inch
or greater in wdth.

(3) For grouting spaces between masonry wyt hes.

(4) Where only cells of hollow masonry units containing reinforcenent
are grouted, the maxi mum hei ght of the pour shall not exceed the
di stance between horizontal bond beans.

3.11 BOND BEAMS

Bond beans shall be filled with grout and reinforced as indicated on the
drawi ngs. Grout barriers shall be installed under bond beamunits to
retain the grout as required. Reinforcenent shall be continuous, including
around corners, except through control joints or expansion joints, unless
ot herwi se indicated on the drawings. Were splices are required for
continuity, reinforcenment shall be | apped 48 bar dianeters. A nininmum

cl earance of 1/2 inch shall be naintained between reinforcement and
interior faces of units.

SECTI ON 04200 Page 24



Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

3.12 CONTROL JO NTS

Control joints shall be provided as indicated and shall be constructed by
usi ng sash janb units with control joint key in accordance with the details
shown on the drawi ngs. Sash janb units shall have a 3/4 by 3/4 inch
groove near the center at end of each unit. The vertical nortar joint at
control joint locations shall be continuous, including through all bond
beanms. This shall be acconplished by utilizing half blocks in alternating
courses on each side of the joint. The control joint key shall be
interrupted in courses containing continuous bond beam steel. In single
wyt he exterior masonry walls, the exterior control joints shall be raked to
a depth of 3/4 inch; backer rod and seal ant shall be installed in
accordance with Section 07900 JO NT SEALI NG Exposed interior contro
joints shall be raked to a depth of 1/4 inch. Concealed control joints
shal | be flush cut.

3.13 BRI CK EXPANSI ON JO NTS AND CONCRETE MASONRY VENEER JO NTS

Brick expansion joints and concrete masonry veneer joints shall be provided
and constructed as shown on the drawi ngs. Joints shall be kept free of
nortar and ot her debris.

3.14 SHELF ANGLES

Shel f angl es shall be adjusted as required to keep the nasonry | evel and at
the proper elevation. Shelf angles shall be galvanized. Shelf angles
shall be provided in sections not |onger than 10 feet and installed with a

1/ 4 inch gap between sections. Shelf angles shall be mitered and wel ded
at building corners with each angle not shorter than 4 feet, unless
limted by wall configuration

3.15 LI NTELS
3.15.1 Masonry Lintels

Masonry lintels shall be constructed with [intel units filled solid with
grout in all courses and reinforced with a m ninmumof two No. 4 bars in the
bottom course unl ess otherw se indicated on the drawings. Linte

rei nforcenent shall extend beyond each side of masonry opening 40 bar

di aneters or 24 inches, whichever is greater. Reinforcing bars shall be
supported in place prior to grouting and shall be located 1/2 inch above
the bottominside surface of the lintel unit.

3.15.2 Precast Concrete and Steel Lintels
Precast concrete and steel lintels shall be as shown on the draw ngs.
Lintels shall be set in a full bed of nortar with faces plunb and true
Steel and precast lintels shall have a m ninum bearing I ength of 8 inches
unl ess otherw se indicated on the draw ngs.

3.16 SI LLS AND COPI NGS
Sills and copings shall be set in a full bed of nortar with faces plunmb and

true.
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3.17 ANCHORAGE TO CONCRETE AND STRUCTURAL STEEL
3.17.1 Anchorage to Concrete

Anchorage of masonry to the face of concrete columms, beans, or walls shal
be with dovetail anchors spaced not over 16 inches on centers vertically
and 24 inches on center horizontally.

3.17.2 Anchorage to Structural Steel

Masonry shall be anchored to vertical structural steel framing with
adj ustabl e steel wire anchors spaced not over 16 inches on centers
vertically, and if applicable, not over 24 inches on centers horizontally.

3.18 SPLASH BLOCKS
Spl ash bl ocks shall be | ocated as shown.
3.19 PO NTI NG AND CLEANI NG

After nortar joints have attained their initial set, but prior to

har deni ng, nortar and grout daubs or splashings shall be conpletely renoved
from masonry-unit surfaces that will be exposed or painted. Before

conpl etion of the work, defects in joints of masonry to be exposed or

pai nted shall be raked out as necessary, filled with nortar, and tooled to
mat ch existing joints. |Inmediately after grout work is conpleted, scum and
stai ns whi ch have percol ated through the nasonry work shall be renoved
using a high pressure streamof water and a stiff bristled brush. Masonry
surfaces shall not be cleaned, other than renoving excess surface nortar,
until nortar in joints has hardened. Masonry surfaces shall be left clean,
free of nortar daubs, dirt, stain, and discoloration, including scumfrom
cl eani ng operations, and with tight nortar joints throughout. Metal tools
and netal brushes shall not be used for cleaning

3.19.1 Concrete Masonry Unit Surfaces

Exposed concrete nmasonry unit surfaces shall be dry-brushed at the end of
each day's work and after any required pointing, using stiff-fiber bristled
brushes.

3.19.2 Clay or Shale Brick Surfaces

Exposed clay or shale brick masonry surfaces shall be cl eaned as necessary
to obtain surfaces free of stain, dirt, nortar and grout daubs,

ef fl orescence, and discoloration or scumfrom cl eani ng operations. After
cl eani ng, the sanple panel of sinilar material shall be exam ned for

di scoloration or stain as a result of cleaning. |If the sanple panel is
di scol ored or stained, the nmethod of cleaning shall be changed to assure
that the masonry surfaces in the structure will not be adversely affected

The exposed masonry surfaces shall be water-soaked and then cleaned with a
sol ution proportioned 1/2 cup trisodium phosphate and 1/2 cup |aundry
detergent to one gallon of water or cleaned with a proprietary masonry

cl eani ng agent specifically reconmended for the color and texture by the
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clay products manufacturer. The solution shall be applied with stiff fiber
brushes, followed inmediately by thorough rinsing with clean water
Proprietary cl eaning agents shall be used in conformance with the cl eaning
product manufacturer's printed recomendati ons. Efflorescence shall be
renmoved in conformance with the brick manufacturer's recomendati ons

3.20 BEARI NG PLATES

Bearing plates for beans, joists, joist girders and simlar structura
menbers shall be set to the proper line and elevation w th danp-pack
beddi ng nortar, except where non-shrink grout is indicated. Bedding nortar
and non-shrink grout shall be as specified in Section 03300CAST-| N PLACE
STRUCTURAL CONCRETE

3.21 PROTECTI ON

Facing materials shall be protected against staining. Top of walls shal

be covered with nonstaining waterproof covering or nenbrane when work is
not in progress. Covering of the top of the unfinished walls shal

continue until the wall is waterproofed with a conplete roof or parapet
system Covering shall extend a m ninmumof 2 feet down on each side of
the wall and shall be held securely in place. Before starting or resumning,
top surface of masonry in place shall be cleaned of |oose nortar and
foreign materi al

3.22 TEST REPORTS
3.22.1 Field Testing of Mortar

At | east three specinmens of nortar shall be taken each day. A layer of
nortar 1/2 to 5/8 inch thick shall be spread on the masonry units and
allowed to stand for one mnute. The specinens shall then be prepared and
tested for conpressive strength in accordance with ASTM C 780. |In addition,
all nortar shall have field conpressive strength of 1000 psi

3.22.2 Field Testing of G out

Field sanmpling and testing of grout shall be in accordance with the
appl i cabl e provisions of ASTM C 1019. A mininum of three speci nens of
grout per day shall be sanpled and tested. Each specinmen shall have a
mnimumul ti mate conpressive strength of 2000 psi at 28 days.

3.22.3 Ef f| orescence Test
Brick which will be exposed to weathering shall be tested for
ef fl orescence. Tests shall be schedul ed far enough in advance of starting
masonry work to pernit retesting if necessary. Sanpling and testing shal
conformto the applicable provisions of ASTM C 67. Units neeting the
definition of "effloresced" will be subject to rejection.

-- End of Section --
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SECTI ON 07413

METAL SOFFI T
AMENDMENT NO. 0004

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ALUM NUM ASSCCI ATI ON (AA)
AA Desi gn Manual (1994) Al um num Desi gn Manual :
Speci fications and Gui delines for Al um num
Structures
AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI Col d- For med Ml (1996) Col d-Forned Steel Design Manual
AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 463/ A 463M (1997) Steel Sheet, Al um num Coated, by
the Hot-Di p Process

ASTM A 653/ A 653M (1998) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM A 792/ A 792M (1997) Steel Sheet, 55% Al um num Zi nc
Al'l oy- Coated by the Hot-Di p Process

ASTM B 209 (1996) Al umi num and Al unmi num Al | oy Sheet
and Pl ate
ASTM B 209M (1995) Al umi num and Al umi num Al | oy Sheet

and Plate (Metric)
ASTM C 518 (1998) Steady-State Heat Flux Measurenents
and Thermal Transmni ssion Properties by

Means of the Heat Flow Meter Apparatus

ASTM D 522 (1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

ASTM D 610 (1995) Eval uating Degree of Rusting on
Pai nted Steel Surfaces
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ASTM D 714 (1987; R 1994) Eval uating Degree of
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

ASTM D 1654 (1992) Eval uation of Painted or Coated
Speci nens Subj ected to Corrosive
Envi ronnment s

ASTM D 2244 (1995) Cal cul ation of Color Differences
fromlnstrunmentally Measured Col or
Coor di nat es

ASTM D 2247 (1997) Testing Water Resistance of
Coatings in 100% Rel ative Humidity

ASTM D 2794 (1993) Resistance of Organic Coatings to
the Effects of Rapid Deformation (I npact)

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM D 4214 (1998) Eval uating Degree of Chal ki ng of

Exterior Paint Filns

ASTM D 4587 (1991) Conducting Tests on Paint and
Rel at ed Coatings and Materials Using a
Fl uor escent UV- Condensation Light- and
WAt er - Exposure Appar at us

ASTM D 5894 (1996) Standard Practice for Cyclic Salt
Fog/ UV Exposure of Painted Met al
(Al'ternating Exposures in a Fog/Dry
Cabi net and a UV Condensati on Cabi net)

ASTM E 84 (1998el) " Surface Burning Characteristics
of Building Materials

ASTM E 96 (1995) water Vapor Transm ssion of
Materi al s

AMERI CAN SOCI ETY OF CIVIL ENG NEERS ( ASCE)

ASCE 7 (1995) M ni mum Desi gn Loads for Buil dings
and Ot her Structures

1.2 GENERAL REQUI REMENTS
1.2.1 Desi gn
Criteria, |oading conbinations, and definitions shall be in accordance with

ASCE 7. Maxi mum cal cul ated fiber stress shall not exceed the all owable
value in the ASI manual; a one third overstress for wind is all owed
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M dspan defl ecti on under maxi mum design | oads shall be |linted to L/180.
Contract drawi ngs show the design wi nd | oads and the extent and general
assenbly details of the netal siding. Menbers and connections not shown on
the drawi ngs shall be designed by the Contractor. Siding panels and
accessories shall be the products of the sane manufacturer. Steel panel
design shall be in accordance with Al SI Col d- Formed Ml .

1.2.2 Archi tectural Considerations
Panel s profile shall be as shown on the draw ngs.

1.3 SUBM TTALS
Governnment approval is required for submttals with a "GA" designation;
subnmittals having an "FIO' designation are for information only. The
follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 14 Sanpl es

Accessories; FlIO

One sanple of each type of flashing, trim closure, cap and simlar itens.
Si ze shall be sufficient to show construction and configuration.

panel s; GA

One piece of each type and finish (exterior and interior) to be used, 9
i nches long, full width.

Fasteners; FIO.

Two sanpl es of each type to be used with statenent regardi ng i ntended use.

Seal ant; GA.
One sanple, approximately 1 pound, and descriptive data.
1.4 DELI VERY AND STORAGE

Materials shall be delivered to the site in a dry and undamaged condition
and stored out of contact with the ground. Materials shall be covered with
weat herti ght coverings and kept dry. Storage acconmnodations for netal

panel s shall provide good air circulation and protection from surface

st ai ni ng.

1.5 WARRANTI ES
The Contractor shall provide a weather tight warranty for the netal panels
for a period of 20 years to include siding panel assenbly, 10 years agai nst

the wear of color finish, and 10 years against the corrosion of fasteners
caused by ordinary wear and tear by the elenents. The warranties shall
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start upon final acceptance of the work or the date the Governnent takes
possessi on, whichever is earlier

PART 2 PRODUCTS

2.1 PANELS
Panel s shall be al unmi num and shall have a factory color finish. Wdth of
sheets with overl apping configurations shall provide not |less than 24
i nches of coverage in place. All sheets shall be either square-cut, or
mter-cut.

2.1.1 Al um num Panel s

Al l oy confornming to ASTM B 209, tenper as required for the formng
operation, mninmum__ (AM #4) 0.028 inch (AM #4) thick

2.2 FACTORY COLOR FI NI SH

Panel s shall have a factory applied polyvinylidene fluoride finish on the

exposed side. The exterior finish shall consist of a baked-on topcoat with

an appropriate prinme coat. Color shall match the color indicated in

Section 09000 - BUI LDI NG COLOR AND FI NI SH SCHEDULE. The exterior coating

shall be a nominal _(AM #4) 1.0 mil (AM #4) thickness consisting of a

topcoat of not less than 0.7 ml dry filmthickness and the paint

manuf acturer's reconmended prinmer of not less than _(AM #4) 0.2 MIL (AM #4)
thickness. The interior color finish shall consist of a backer coat with

a dry filmthickness of 0.5 mil. The exterior color finish shall neet the

test requirenents specified bel ow

2.2.1 Salt Spray Test

A sanple of the sheets shall withstand a cyclic corrosion test for a

nm ni rum of 2016 hours in accordance with ASTM D 5894, including the scribe
requirenent in the test. |Inmediately upon renoval of the panel fromthe
test, the coating shall receive a rating of not |less than 10, no
blistering, as determ ned by ASTM D 714; 10, no rusting, as determ ned by
ASTM D 610; and a rating of 6, 1/16 to 1/8 inch failure at scribe, as
determ ned by ASTM D 1654.

2.2.2 Formability Test

When subjected to testing in accordance with ASTM D 522 Method B, 1/8 inch
di aneter mandrel, the coating filmshall show no evidence of fracturing to
the naked eye.

2.2.3 Accel erat ed Weat hering, Chal ki ng Resi stance and Col or Change

A sanple of the sheets shall be tested in accordance with ASTM D 4587, test
condition B for 1000 total hours. The coating shall withstand the

weat hering test w thout cracking, peeling, blistering, |oss of adhesion of
the protective coating, or corrosion of the base netal. Protective coating
that can be readily renmoved fromthe base netal with tape in accordance
with ASTM D 3359, Test Method B, shall be considered as an area indicating
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| oss of adhesion. Followi ng the accel erated weathering test, the coating

shall have a chalk rating not | ess than No. 8 in accordance with ASTM D 4214
test procedures, and the col or change shall not exceed 5 CIE or Hunter Lab

color difference (delta E) units in accordance with ASTM D 2244. For

sheets required to have a | ow gloss finish, the chalk rating shall be not

| ess than No. 6 and the color difference shall be not greater than 7 units.

2.2.4 Hum dity Test

When subjected to a humidity cabinet test in accordance with ASTM D 2247
for 1000 hours, a scored panel shall show no signs of blistering, cracking,
Creepage or corrosion.

2.2.5 | npact Resi stance

Factory-pai nted sheet shall withstand direct and reverse inpact in
accordance with ASTM D 2794 0.500 inch di aneter heni spherical head

i ndenter, equal to 1.5 tinmes the netal thickness in mls, expressed in
i nch-pounds, with no | oss of adhesion

2.2.6 Abr asi on Resi stance Test

When subjected to the falling sand test in accordance with ASTM D 968,

Met hod A, the coating systemshall withstand a mini num of _(AM #4) 50
Liters (AM #4) of sand before the appearance of the base nmetal. The term
"appearance of base netal" refers to the netallic coating on steel or the
al um num base net al

2.3 ACCESSORI ES

Flashing, trim nmetal closure strips, caps, and sinilar netal accessories
shall be the manufacturer's standard products. Exposed netal accessories
shall be finished to match the panels furnished. WMl ded closure strips
shall be bitum nous-saturated fiber, closed-cell or solid-cell synthetic
rubber or neoprene, or polyvinyl chlorided prenolded to match configuration
of the panels and shall not absorb or retain water

2.4 FASTENERS

Fasteners for al um num panels shall be al unmi num or corrosion resisting
steel. Fasteners for attaching wall panels to supports shall provide both
tensile and shear strength of not |less than 750 pounds per fastener
Fasteners for accessories shall be the manufacturer's standard. Exposed
fasteners shall be color finished or provided with plastic color caps to
mat ch the panels. Nonpenetrating fastener system for panels using
conceal ed clips shall be manufacturer's standard for the system provided

2.4.1 Screws
Screws shall be as recommended by the manufacturer
2.4.2 End- Wl ded St uds

Aut omati ¢ end-wel ded studs shall be shouldered type with a shank di anmeter

SECTI ON 07413 Page 5



Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

of not less than 3/16 inch and cap or nut for hol ding panels agai nst the
shoul der

2.4.3 Expl osi ve Actuated Fasteners

Fasteners for use with explosive actuated tools shall have a shank of not
less than 0.145 inch with a shank I ength of not less than 1/2 inch for
fastening panels to steel and not less than 1 inch for fastening panels to
concrete.

2.4.4 Blind Rivets

Blind rivets shall be alumnumwith 3/16 inch nom nal dianeter shank or
stainless steel with 1/8 inch nom nal dianmeter shank. Rivets shall be
threaded stemtype if used for other than the fastening of trim Rivets
with holl ow stens shall have cl osed ends.

2.4.5 Bol ts

Bolts shall be not less than 1/4 inch dianeter, shouldered or plain shank
as required, with proper nuts.

2.5 SEALANT

Seal ant shall be an el astoneric type containing no oil or asphalt. Exposed
seal ant shall be clear and shall cure to a rubberlike consistency.

2.6 GASKETS AND | NSULATI NG COVMPOUNDS

Gaskets and insul ati ng conpounds shall be nonabsorptive and suitable for
i nsul ating contact points of inconmpatible naterials. Insulating conpounds
shall be nonrunning after drying

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installation shall be in accordance with the manufacturer's erection
instructions and drawings. Dissinmilar materials which are not conpatible
when contacting each other shall be insulated from each other by neans of
gaskets or insulating conpounds. |Inproper or mislocated drill hol es shal
be plugged with an oversize screw fastener and gasketed washer; however,
panels with an excess of such holes or with such holes in critica

| ocations shall not be used. Exposed surfaces and edges shall be kept
clean and free from seal ant, nmetal cuttings, hazardous burrs, and other
foreign material. Stained, discolored, or damaged sheets shall be renoved
fromthe site.

3.1.1 Soffits
Panel s shall be applied with the |ongitudinal configuration in the
direction perpendicular to the wall surface. Accessories shall be fastened

into fram ng nenbers, except as otherw se approved. Closure strips shal
be provided as indicated and where necessary to provi de weat herti ght
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constructi on.

-- End of Section --

SECTI ON 07413 Page 7



Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

SECTI ON 07416

STRUCTURAL STANDI NG SEAM METAL ROCF (SSSMR) SYSTEM
AMENDMENT NO. 0004

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ALUM NUM ASSCCI ATI ON ( AA)
AA Al um Desi gn Ml (1994) Al um num Desi gn Manual :

Speci fication and Guidelines for Al um num
Structures

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)
Al SC ASD Spec (1989) Specification for Structural Steel
Bui l di ngs - Allowabl e Stress Design,
Pl asti c Design
AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI Col d- For med Ml (1996) Col d-Forned Steel Design Manual
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 463/ A 463M (1996a) Steel Sheet, Al um num Coated, by
the Hot-Di p Process

ASTM A 653/ A 653M (1997) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy- Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM A 792/ A 792M (1997) Steel Sheet, 55% Al um num Zi nc
Al'l oy- Coated by the Hot-Di p Process

ASTM B 117 (1997) Operating Salt Spray (Fog) Testing
Appar at us

ASTM B 209 (1996) Al umi num and Al umi num Al | oy Sheet
and Pl ate

ASTM B 209M (1995) Al umi num and Al um num Al | oy Sheet

and Plate (Metric)

ASTM C 518 (1991) Steady-State Heat Flux Measurenents

SECTI ON 07416 Page 1



Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

and Thermal Transmi ssion Properties by
Means of the Heat Flow Meter Apparatus

ASTM C 991 (1992) Flexible G ass Fiber Insulation for
Pre- Engi neered Metal Buil dings

ASTM C 1289 (1995) Faced Rigid Cellular
Pol yi socyanurate Thermal |nsul ati on Board

ASTM D 522 (1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

ASTM D 523 (1989; R 1994) Specul ar d oss

ASTM D 714 (1987; R 1994) Eval uating Degree of
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

ASTM D 1308 (1987; R 1993) Effect of Household
Chenicals on Clear and Pignented Organic
Fi ni shes

ASTM D 1654 (1992) Eval uation of Painted or Coated

Speci nens Subj ected to Corrosive
Envi ronnment s

ASTM D 2244 (1993) Cal cul ation of Color Differences
fromlnstrunmentally Measured Col or
Coor di nat es

ASTM D 2247 (1994) Testing Water Resistance of
Coatings in 100% Rel ative Humidity

ASTM D 2794 (1993) Resistance of Organic Coatings to
the Effects of Rapid Deformation (I npact)

ASTM D 3359 (1995a) Measuring Adhesi on by Tape Test

ASTM D 4214 (1997) Eval uating Degree of Chal ki ng of

Exterior Paint Filns

ASTM D 4397 (1996) Pol yet hyl ene Sheeting for
Construction, Industrial, and Agricultura
Applications

ASTM D 4587 (1991) Conducting Tests on Paint and
Rel at ed Coatings and Materials Using a
Fl uor escent UV- Condensation Light- and
WAt er - Exposur e Appar at us

ASTM E 84 (1996a) Surface Burning Characteristics of
Bui l ding Materials

SECTI ON 07416 Page 2



Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

ASTM E 96 (1995) Wwater Vapor Transm ssion of
Materi al s
ASTM E 1592 (1995) Structural Performance of Sheet

Met al Roof and Siding Systenms by Uniform
Static Air Pressure Difference

AMERI CAN SOCI ETY OF CIVIL ENG NEERS ( ASCE)

ASCE 7 (1995) M ni mum Desi gn Loads for Buil dings
and Ot her Structures

METAL BUI LDI NG MANUFACTURERS ASSOCI ATI ON ( MBMVA)
MBMA Low Ri se Bl d Sys Ml (1996) Low Rise Building Systens Manua
STEEL JO ST | NSTI TUTE (SJI)

SJI Specs & Tabl es (1994) Standard Specifications Load Tabl es
and Weight Tables for Steel Joists and
Joi st Grders

1.2 GENERAL REQUI REMENTS

The Contractor shall furnish a comrercially available roofing system which
satisfies all requirenents contai ned herein and has been verified by | oad
testing and i ndependent design anal yses to neet the specified design

requi renments.

1.2.1 Structural Standing Seam Metal Roof (SSSMR) System

The SSSMR system covered under this specification shall include the entire
roofing system the standing seam netal roof panels, fasteners, connectors,
roof securenent conponents, and assenblies tested and approved in
accordance with ASTM E 1592. In addition, the system shall consist of
panel finishes, slip sheet, insulation, vapor retarder, all accessories,
conponents, and trimand all connections with roof panels. This includes
roof penetration itens such as vents, curbs, skylights; interior or
exterior gutters and downspouts; eaves, ridge, hip, valley, rake, gable,
wal |, or other roof systemflashings installed and any other conponents
specified within this contract to provide a weathertight roof system

1.2.2 Manuf act ur er
The SSSMR system shall be the product of a manufacturer who has been in the
practice of manufacturing and designing SSSMR systens for a period of not
| ess than 3 years and has been involved in at least five projects simlar
in size and conplexity to this project.

1.2.3 Installer

The installer shall be certified by the SSSMR system nmanufacturer to have
experience in installing at |east three projects that are of conparable
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si ze, scope and conplexity as this project for the particular roof system
furnished. The installer nmay be either enpl oyed by the manufacturer or be
an i ndependent installer

1.3 DESI GN REQUI REMENTS

The design of the SSSMR system shall be provided by the Contractor as a
conplete system Menbers and connections not indicated on the draw ngs
shall be designed by the Contractor. Roof panels, conponents, transitions,
accessories, and assenblies shall be supplied by the sane roofing system
manuf act urer.

1.3.1 Design Criteria

Design criteria shall be in accordance with ASCE 7 unl ess ot herw se
speci fied

1.3.2 Dead Loads

The dead | oad shall be the weight of the SSSMR system Coll ateral |oads
such as sprinklers, nechanical and electrical systens, and ceilings shal
not be attached to the panels.

1.3.3 Li ve Loads
1.3.3.1 Concentrated Loads

The panel s and anchor clips shall be capable of supporting a 300 pound
concentrated | oad. The concentrated |oad shall be applied at the pane

nm dspan and will be resisted by a single standing seam netal roof pane
assuned to be acting as a beam The undeformed shape of the panel shall be
used to deternine the section properties.

1.3.3.2 Uni f or m Loads

The panel s and conceal ed anchor clips shall be capable of supporting a
m ni mum uni formlive | oad of 20 psf.

1.3. 4 W nd Loads

The design wind uplift pressure for the roof systemshall be as shown on
the contract drawi ngs. The design uplift force for each connection
assenbly shall be that pressure given for the area under consideration,
nmultiplied by the tributary |oad area of the connection assenbly. The
safety factor |isted below shall be applied to the design force and
conpared against the ultimate capacity. Prying shall be considered when
figuring fastener design | oads.

a. Single fastener in each connection......... 3.0
b. Two or nore fasteners in each connection...2.25

1.3.5 Ther mal Loads
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Roof panels shall be free to nove in response to the expansion and
contraction forces resulting froma total tenperature range of 220__
degrees F during the life of the structure

1.3.6 Fram ng Menmbers Supporting the SSSMR System

Any additions/revisions to fram ng nenbers supporting the SSSMR systemto
accommodat e the manufacturer/fabricator's design shall be the Contractor's

responsibility and shall be submitted for review and approval. New or
revised fram ng nenbers and their connections shall be designed in
accordance with Al SC ASD Spec . Maxinmum defl ection under applied live

| oad, snow, or wind |load shall not exceed 1/180 of the span |ength.
1.3.7 Roof Panel s Design

Steel panels shall be designed in accordance with Al SI Col d- Formed Ml .

Al um num panel s shall be designed in accordance with AA Al um Design Ml .
The structural section properties used in the design of the panels shall be
determ ned using the unl oaded shape of the roof panels. The cal cul ated
panel deflection from concentrated | oads shall not exceed 1/180 of the span
I ength. The cal cul ated panel deflection under applied live |oad, snow, or
wi nd |l oad shall not exceed 1/180 tinmes the span |ength. Deflections shal
be based on panels being continuous across three or nore supports.

Defl ection shall be cal cul ated and neasured al ong the mjor ribs of the
panel s.

1.3.8 Accessories and Their Fasteners

Accessories and their fasteners shall be capable of resisting the specified
design wind uplift forces and shall allow for thermal novenent of the roof
panel system Exposed fasteners shall not restrict free novenent of the
roof panel systemresulting fromthernmal forces. There shall be a nininum
of two fasteners per clip. Single fasteners with a m ni mum di anmeter of

3/8 inch will be all owed when the supporting structural nenbers are
prepunched or predrilled

1.4 PERFORMANCE REQUI REMENTS

The SSSMR shall be tested for wind uplift resistance in accordance with
ASTM E 1592; SSSMR systens previously tested and approved by the Corps of
Engi neers' STANDARD TEST METHOD FOR STRUCTURAL PERFORMANCE COF SSMRS BY
UNI FORM STATI C Al R PRESSURE DI FFERENCE nmey be acceptable. Two tests shal
be perforned. Test 1 shall sinmulate the edge condition with one end having
crosswi se restraint and other end free of crosswi se restraint. The maxi num
span length for the edge condition shall be 30 inches. Test 2 shal
simulate the interior condition with both ends free of crossw se restraint.
The maxi mum span length for the interior condition shall be 5.0 feet.
Ext ernal reinforcenment, such as clanps on the ribs, shall not be installed
to inprove uplift resistance. Bolts through seans shall not be installed

1.5 SUBM TTALS

Governnment approval is required for submttals with a "GA" designation;
subnmttals having an "FIO' designation are for information only. The
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follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Dat a
Desi gn Anal ysis; GA.
Desi gn anal ysis signed by a Regi stered Professional Engineer enployed by
the SSSMR manufacturer. The design analysis shall include a |list of the
design | oads, and conplete calculations for the support system (when
provi ded by the Contractor), roofing systemand its conponents; valley

desi gns, gutter/downspout cal cul ations, screw pullout test results, and
shall indicate how expected thermal novenents are accommpdat ed.

SD- 04 Drawi ngs
Structural Standing Seam Metal Roof System GA.
Met al roofing drawi ngs and specifications and erection draw ngs; shop
coating and finishing specifications; and other data as necessary to
clearly describe design, materials, sizes, |ayouts, standing seam
configuration, construction details, provisions for thermal novenent, |ine
of panel fixity, fastener sizes and spacings, sealants and erection
procedures. Drawi ngs shall reflect the intent of the architectural
detailing using the manufacturer's proprietary products and fabricated
items as required. The SSSMR system shop drawi ngs shall be provided by the
net al roofi ng manufacturer.

SD-08 Statenments
Qualifications; FIO
Qualifications of the manufacturer and installer.

SD- 09 Reports
Test Report for Uplift Resistance of the SSSMR GA.

The report shall include the follow ng information:

a. Details of the SSSMR system showi ng the roof panel cross-section
wi t h di nensions and thi ckness.

b. Details of the anchor clip, dinensions, and thickness.

c. Type of fasteners, size, and the nunber required for each
connecti on.

d. Purlins/subpurlins size and spacing used in the test.
e. Description of the seam ng operation including equi prent used.
f. Maxinmum al |l owabl e uplift pressures. These pressures are

deternmined fromthe ultimte |load divided by a factor of safety equal to
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1. 65.

g. Any additional information required to identify the SSSMR system
tested.

h. Signature and seal of an independent registered engi neer who
wi t nessed the test.

SD-13 Certificates

Structural Standing Seam Metal Roof System FIO

a. Certification that the actual thickness of uncoated sheets used in
SSSMRS conponents including roofing panels, subpurlins, and conceal ed
anchor clips conplies with specified requirenents.

b. Certification that materials used in the installation are m ||
certified.

c. Previous certification of SSSMR system tested under the Corps of
Engi neers' Standard Test Method in lieu of ASTM E 1592 testing.

d. Certification that the sheets to be furnished are produced under a
continuing quality control programand that a representative sanple
consisting of not less than three pieces has been tested and has net the
qual ity standards specified for factory col or finish.

e. Certification of installer. Installer certification shall be
f urni shed.

f. Warranty certificate. At the conpletion of the project the
Contractor shall furnish signed copies of the 5-year Warranty for
Structural Standing Seam Metal Roof (SSSMR) System a sanple copy of which
is attached to this section, and the 20-year Manufacturer's Materi al
Warranties, and the manufacturer's 20-year system weatherti ghtness warranty.

SD- 14 Sanpl es
Accessories; FIO
One sanple of each type of flashing, trim closure, thermal spacer bl ock,
cap and simlar items. Size shall be sufficient to show construction and
configuration.

Roof Panels; GA.
One piece of each type to be used, 9 inches long, full width.
Factory Col or Finish; GA

Three 3 by 5 inches sanples of each type and col or.

Fasteners; FIO.

SECTI ON 07416 Page 7



Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

Two sanpl es of each type to be used, with statenent regarding intended use

If so requested, random sanples of bolts, nuts, and washers as delivered
to the job site shall be taken in the presence of the Contracting Oficer
and provided to the Contracting O ficer for testing to establish conpliance
with specified requirenents.

Gaskets and | nsul ati ng Conpounds; FlIO.
Two sanpl es of each type to be used and descriptive data.
Seal ant; FI O
One sanple, approximately 1 pound, and descriptive data.
Conceal ed Anchor dips; FIO
Two sanpl es of each type used
Subpurlins; FIO
One piece, 9 inches |ong.
EPDM Rubber Boots; FIO
One piece of each type
1.6  DELI VERY AND STORAGE

Materials shall be delivered to the site in a dry and undamaged condition
and stored out of contact with the ground. Materials shall be covered with
weat herti ght coverings and kept dry. Storage conditions shall provide good
air circulation and protection from surface staining

1.7 WARRANTI ES

The SSSMR system shall be warranted as outlined below. Any energency
tenporary repairs conducted by the owner shall not negate the warranties.

1.7.1 Contractor's Watherti ghtness Warranty

The SSSMR system shall be warranted by the Contractor on a no penal sum
basis for a period of five years against material and workmanship
deficiencies; systemdeterioration caused by exposure to the el enents

and/ or inadequate resistance to specified service design | oads, water

| eaks, and wi nd uplift damage. The SSSMR system covered under this
warranty shall include the entire roofing systemincluding, but not limted
to, the standing seam netal roof panels, fasteners, connectors, roof
securenent conponents, and assenblies tested and approved in accordance
with ASTM E 1592. In addition, the system shall consist of panel finishes,
slip sheet, insulation, vapor retarder, all accessories, conmponents, and
trimand all connections with roof panels. This includes roof penetration
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items such as vents, curbs, and skylights; interior or exterior gutters and
downspouts; eaves, ridge, hip, valley, rake, gable, wall, or other roof
system fl ashings installed and any other conponents specified within this
contract to provide a weathertight roof system and itens specified in

ot her sections of these specifications that are part of the SSSMR system
Al material and worknmanshi p deficiencies, systemdeterioration caused by
exposure to the el ements and/or inadequate resistance to specified design
| oads, water |eaks and wind uplift damage shall be repaired as approved by
the Contracting Officer. See the attached Contractor's required warranty
for issue resolution of warrantable defects. This warranty shall warrant
and cover the entire cost of repair or replacenent, including all material
| abor, and rel ated nmarkups. The Contractor shall supplenment this warranty
with witten warranties fromthe installer and system manufacturer, which
shall be subnmitted along with Contractor's warranty; however, the
Contractor shall be ultimtely responsible for this warranty. The
Contractor's witten warranty shall be as outlined in attached WARRANTY FOR
STRUCTURAL STANDI NG SEAM METAL ROOF (SSSMR) SYSTEM and shall start upon
final acceptance of the facility. It is required that the Contractor
provi de a separate bond in an amount equal to the installed total roofing
system cost in favor of the owner (Governnent) covering the Contractor's
warranty responsibilities effective throughout the five year Contractor's
warranty period for the entire SSSMR system as outlined above.

1.7.2 Manuf acturer's Material Warranties.

The Contractor shall furnish, in witing, the foll owi ng manufacturer's
mat eri al warranties which cover all SSSMR system conponents such as roof
panel s, anchor clips and fasteners, flashing, accessories, and trim
fabricated fromcoil material

a. A manufacturer's 20 year material warranty warranting that the
al um num zinc-coated steel, alum numzinc alloy coated steel or
al um num coated steel as specified herein will not rupture, structurally
fail, fracture, deteriorate, or becone perforated under normal design
at nospheric conditions and service design |loads. Liability under this
warranty shall be limted exclusively to the cost of either repairing or
repl aci ng nonconformnming, ruptured, perforated, or structurally failed coi
mat eri al

b. A manufacturer's 20 year exterior material finish warranty on the
factory colored finish warranting that the finish, under normal atnospheric
conditions at the site, will not crack, peel, or delaninate; chalk in
excess of a nunerical rating of eight, as determ ned by ASTM D 4214 test
procedures; or change color in excess of five CIE or Hunter Lab col or
difference (delta E) units in accordance with ASTM D 2244. Liability under
this warranty is exclusively linted to refinishing with an air-drying
version of the specified finish or replacing the defective coated materi al

c. A roofing system manufacturer's 20 year system weat herti ghtness
warranty.

1.8 COORDI NATI ON MEETI NG

A coordination neeting shall be held within 45 days after contract award
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for nutual understanding of the Structural Standing Seam Metal Roof (SSSMR)
System contract requirements. This neeting shall take place at the

buil ding site and shall include representatives fromthe Contractor, the
roof system manufacturer, the roofing supplier, the erector, the designer
and the Contracting Officer. All itenms required by paragraph SUBM TTALS
shall be discussed, including applicable standard manufacturer shop

drawi ngs, and the approval process. The Contractor shall coordinate tine
and arrangenents for the neeting

PART 2 PRODUCTS
2.1 ROOF PANELS

Panel s shall be steel and shall have a factory color finish. Length of
sheets shall be sufficient to cover the entire I ength of any unbroken roof
sl ope for slope lengths that do not exceed 30 feet. Wien length of run
exceeds 30 feet and panel |aps are provided, each sheet in the run shal
extend over three or nmore supports. Sheets |onger than 100 feet may be
furnished if approved by the Contracting Officer. Wdth of sheets shal
provi de not nmore than 24 inches of coverage in place. SSSMR systemwith
roofing panels greater than 12 inches in width shall have standi ng seans
rolled during installation by an electrically driven sean ng nmachi ne

Hei ght of standing seans shall be not less than 2 inches

2.1.1 St eel Panel s

Steel panels shall be zinc-coated steel conforming to ASTM A 653/ A 653M
alum numzinc alloy coated steel conforming to ASTM A 792/ A 792M  _(AM #4)
AZ 50 (AM #4)coating; or alum num coated steel conform ng to ASTM A 463/ A
463M Type 2, coating designation T2 65. _ (AM #4) Panel thickness shall
be a2 minimum of 0.0239 inch, not including metallic coating and paint. If
uncoated panel thickness is listed in the test report required by paragraph
1.5, SD-09, minimum panel thickness may be the tested thickness in lieu of
0.0239 inch. (AM #4) _ (AM #4)

2.2 CONCEALED ANCHOR CLI PS

Conceal ed anchor clips shall be the same as the tested roofing system
Clip bases shall have factory punched or drilled holes for attachnent.
Clips shall be made frommultiple pieces with the allowance for the tota
thermal novenent required to take place within the clip. Single piece
clips may be acceptabl e when the manufacturer can substantiate that the
system can accommpdate the thermal cyclic novenent under sustained live or
snow | oads

2.3 ACCESSORI ES

Flashing, trim netal closure strips, caps and simlar netal accessories
shall be the manufacturer's standard products. Exposed netal accessories
shall be finished to match the panels furnished. WMl ded closure strips
shall be bitum nous-saturated fiber, closed-cell or solid-cell synthetic
rubber or neoprene, or polyvinyl chloride prenolded to match configuration
of the panels and shall not absorb or retain water. The use of a

conti nuous angle butted to the panel ends to forma closure will not be
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al l omed. Thermal spacer bl ocks and other thernmal barriers at conceal ed
clip fasteners shall be as recommended by the manufacturer. Gutters,
downspouts, and | eader heads (conductor heads) shall be designed according
to requirenents per SMACNA-02, unless otherw se indicated on draw ngs.
Gutters, downspouts, and | eader heads shall be fabricated of zinc-coated
steel or alum numzinc alloy coated steel and shall have manufacturer's
standard factory color finish. Refer to Section 09000 - BUI LDI NG COLOR AND
FI Nl SH SCHEDULE for color. _(AM #4) Minimum thickness of materials, not
including metallic coating and paint, shall be 0.0199 inch. (AM #4) Al
accessories necessary for the conplete installation of the gutters and
downspouts shall be provided. Accessories shall include gutter and | eader
supports, downspout el bows, downspout straps and fasteners fabricated from
netal conpatible with the gutters and downspouts. Each downspout shall be
provided with a cast nmetal downspout boot.

2.4 FASTENERS

Fasteners for steel roof panels shall be zinc-coated steel, corrosion
resisting steel, or nylon capped steel, type and size specified below or as
ot herwi se approved for the applicable requirenents. Fasteners for
structural connections shall provide both tensile and shear ultinmate
strengths of not less than 750 pounds per fastener. Fasteners for
accessories shall be the manufacturer's standard. Exposed roof fasteners
shal | be seal ed or have seal ed washers on the exterior side of the roof to
wat er proof the fastener penetration. Washer material shall be conpatible
with the roofing; have a m ninumdianmeter of 3/8 inch for structura
connections; and gasketed portion of fasteners or washers shall be neoprene
or other equally durable elastoneric material approxinmately 1/8 inch
thick. Exposed fasteners for factory color finished panels shall be
factory finished to match the color of the panels.

2.4.1 Screws

Screws for attaching anchor devices shall be not |ess than No. 14. Actua
screw pull out test results shall be perforned for the actual naterial gage
and yield strength of the structural purlins or subpurlins to which the
clipis to be anchored/attached. Oher screws shall be as recommended by
the manufacturer to nmeet the strength design requirenents of the panels.

2.4.2 Bol ts

Bolts shall be not less than 1/4 inch dianeter, shoul dered or plain shank
as required, with |ocking washers and nuts.

2.4.3 Structural Blind Fasteners
Blind screwtype expandabl e fasteners shall be not less than 1/4 inch
dianeter. Blind (pop) rivets shall be not less than 9/32 inch m ni num
di anet er

2.5 SUBPURLI NS

Col d formed supporting structural nenbers/subpurlins shall have a m ni nrum
thickness of _ (AM #4) 0.055 inches (AM #4)and a mininmumtensile yield
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strength of 50000 psi. Hot rolled structural nenbers shall have a nini num
thickness of 0.25 inches and a minimumtensile yield strength of 36000
psi. Subpurlins shall be gal vani zed

2.6 FACTORY COLOR FI NI SH

Panel s shall have a factory applied polyvinylidene fluoride finish on the
exposed side. The exterior finish shall consist of a baked-on topcoat with
an appropriate prinme coat. Color shall match the color indicated in
Section 09000 - BUI LDI NG COLOR AND FI NI SH SCHEDULE. The exterior coating
shall be a nominal _(AM #4) 1 mil (AM #4) thickness consisting of a topcoat
of not less than 0.7 m| dry filmthickness and the paint manufacturer's
reconmended primer of not less than _(AM #4) 0.2 mil (AM #4) thickness. _
(AM #4) The interior color finish shall consist of a backer coat with a dry
film thickness of 0.5 mil. (AM $#4) The exterior color finish shall neet the
test requirenents specified bel ow

2.6.1 Salt Spray Test

A sanple of the sheets shall withstand a salt spray test for a m ni num of
1000 hours in accordance with ASTM B 117, including the scribe requirenment
in the test. |Inmmediately upon rempoval of the panel fromthe test, the
coating shall receive a rating of 10, no blistering, as deternined by ASTM
D 714; and a rating of 8, 1/32 inch failure at scribe, as determ ned by
ASTM D 1654.

2.6.2 Formability Test

When subjected to testing in accordance with ASTM D 522 Method B, 1/8 inch
di aneter mandrel, the coating filmshall show no evidence of cracking to
the naked eye.

2.6.3 Accel erat ed Weat hering, Chal ki ng Resi stance and Col or Change

A sanple of the sheets shall be tested in accordance with ASTM D 4587, test
condition B for 1000 total hours. The coating shall withstand the
weat hering test w thout cracking, peeling, blistering, |oss of adhesion of
the protective coating, or corrosion of the base netal. Protective coating
that can be readily renmoved fromthe base netal with tape in accordance
with ASTM D 3359, Test Method B, shall be considered as an area indicating
| oss of adhesion. Followi ng the accel erated weathering test, the coating
shall have a chalk rating not | ess than No. 8 in accordance with ASTM D 4214
test procedures, and the col or change shall not exceed 5 CIE or Hunter Lab
color difference (delta E) units in accordance with ASTM D 2244. For
sheets required to have a | ow gloss finish, the chalk rating shall be not
| ess than No. 6 and the color difference shall be not greater than 7 units.

2.6.4 Hum dity Test
When subjected to a humidity cabinet test in accordance with ASTM D 2247
for 1000 hours, a scored panel shall show no signs of blistering, cracking,

creepage or corrosion.

2.6.5 | npact Resi stance
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Factory-pai nted sheet shall withstand direct and reverse inpact in
accordance with ASTM D 2794 0.500 inch di aneter heni spherical head

i ndenter, equal to 1.5 tinmes the netal thickness in mls, expressed in
i nch-pounds, with no cracking

2.6.6 Abr asi on Resi stance Test

When subjected to the falling sand test in accordance with ASTM D 968,

Met hod A, the coating systemshall withstand a mninmum of 50 liters of sand
before the appearance of the base netal. The term "appearance of base
netal" refers to the netallic coating on steel or the alum num base netal

2.6.7 Specul ar G oss

Fi ni shed roof surfaces shall have a specul ar gl oss value of 30 plus or
mnus 5 at 60 degrees when nmeasured in accordance with ASTM D 523

2.6.8 Pol | uti on Resi stance

Coating shall show no visual effects when covered spot tested in a 10
percent hydrochloric acid solution for 24 hours in accordance with ASTM D
1308

2.7 SEALANT

Seal ants shall be elastoneric type containing no oil or asphalt. Exposed
seal ant shall be clear and shall cure to a rubberlike consistency. Seal ant
pl aced in the roof panel standing seamribs shall be provided in accordance
with the manufacturer's recomendati ons.

2.8 GASKETS AND | NSULATI NG COVMPOUNDS

Gaskets and insul ati ng conpounds shall be nonabsorptive and suitable for
i nsul ating contact points of inconmpatible naterials. Insulating conpounds
shall be nonrunning after drying

2.9 EPDM RUBBER BOOTS

Fl ashi ng devi ces around pi pe penetrations shall be flexible, one-piece
devi ces nol ded from weat her-resi stant EPDM rubber. Rubber boot materia
shall be as reconmended by the manufacturer. The boots shall have base
rings made of al umi num or corrosion resisting steel that conformto the
contours of the roof panel to forma weather-tight seal

(AM #4) 2.10 RUBBERIZED UNDERLAYMENT

Rubberized underlayment shall be equal to "Ice and Water Shield" as
manufactured by Grace Construction Products, "Winterguard" as manufactured
by CertainTeed Corporation, or "Weather Watch Ice and Water Barrier" as
manufactured by GAF Building Materials Corporation. (AM #4)
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PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installation shall be in accordance with the manufacturer's erection
instructions and drawings. Dissinmilar materials which are not conpatible
when contacting each other shall be insulated by neans of gaskets or

i nsul ati ng conpounds. Mol ded closure strips shall be installed wherever
roofing sheets termnate in open-end configurations, exclusive of
flashings. The closure strip installation shall be weather-tight and
sealed. Screws shall be installed with a clutching screw gun, to assure
screws are not stripped. Field test shall be conducted on each gun prior
to starting installation and periodically thereafter to assure it is

adj usted properly to install particular type and size of screw as
reconmended by nmanufacturer's literature. |nproper or mslocated dril

hol es shall be plugged with an oversize screw fastener and gasketed washer
however, sheets with an excess of such holes or with such holes in critica
| ocations shall not be used. Exposed surfaces and edges shall be kept
clean and free from seal ant, nmetal cuttings, hazardous burrs, and other
foreign material. Stained, discolored, or damaged sheets shall be renoved
fromthe site.

3.1.1 Field Form ng of Panels for Unique Area

When roofing panels are forned fromfactory-color-finished steel coils at
the project site, the sanme care and quality control neasures that are taken
in shop form ng of roofing panels shall be observed. Rollforner shall be
operated by the netal roofing nanufacturer's representative. 1In cold

weat her conditions, preheating of the steel coils to be field forned shal
be perforned as necessary just prior to the rolling operations.

3.1.2 Subpurlins

Unl ess ot herwi se shown, subpurlins shall be anchored to the purlins or
other structural fram ng nmenbers with bolts or screws. Attachnent to the
substrate (when provided) or to the panels is not permitted. The subpurlin
spaci ng shall not exceed 30 inches on centers at the corner, edge and
ridge zones, and 5 foot maxi mum on centers for the renmi nder of the roof.
Corner, edge, and ridge zones are as defined in ASCE 7

3.1.3 Roof Panel Installation

Roof panels shall be installed with the standing seans in the direction of
the roof slope. The side seam connections for installed panels shall be
conpleted at the end of each day's work. Method of applying joint seal ant
shall conformto the manufacturer's recommendation to achi eve a conplete
weat her-tight installation. End |aps of panels shall be provided in
accordance with the manufacturer's instructions. Closures, flashings, EPDM
rubber boots, roof curbs, and rel ated accessories shall be installed
according to the manufacturer's drawi ngs. Fasteners shall not puncture
roofing sheets except as provided for in the manufacturer's instructions
for erection and installation. Expansion joints for the standi ng seam roof
system shall be installed at |ocations indicated on the contract draw ngs
and ot her locations indicated on the manufacturer's draw ngs.
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3.1. 4 Conceal ed Anchor Cips

Conceal ed anchor clips shall be fastened directly to the structural fram ng
menbers. Attachnment to the substrate (when provided) or to the netal deck
is not permitted. The nmaxi mrum di stance, parallel to the seans, between
clips shall be 30 inches on center at the corner, edge, and ridge zones,
and 5 feet maxi mumon centers for the remainder of the roof.

3.2 GUTTERS, DOWNSPOUTS, and LEADER HEADS | NSTALLATI ON

Gutters, downspouts, and | eader heads shall be rigidly attached to the
buil ding. Spacing of cleats for gutters shall be 16 inches, maxi num
Spaci ng of brackets anmd spacers for gutters shall be 36 inches nmaxi num
Supports for downspouts shall be spaced according to nanufacturer's
reconmendati ons. Cast netal downspouts boots shall be provided with each
downspout .

(AM #4)
3.3 RUBBERIZED UNDERLAYMENT

Rubberized underlayment shall be installed per manufacturer's written
instructions at all valleys. Underlayment shall ensure that any water that
penetrates below the metal roofing panels and valley flashing will drain
outside of the building envelope. Installed underlayments shall not be
exposed to the elements in excess of 30 days. Damaged or deteriorated
underlayments shall be replaced. (AM #4)

3.4 CLEANI NG AND TOUCH- UP

Exposed SSSMR systens shall be cleaned at conpletion of installation

Debris that could cause discoloration and harmto the panels, flashings,

cl osures and ot her accessories shall be removed. Grease and oil fil ms,
excess seal ants, and handling nmarks shall be renpved and the work shall be
scrubbed cl ean. Exposed netal surfaces shall be free of dents, creases,
waves, scratch marks, and solder or weld marks. |nmediately upon
detection, abraded or corroded spots on shop-painted surfaces shall be wire
brushed and touched up with the sane nmaterial used for the shop coat.
Factory col or finished surfaces shall be touched up with the nmanufacturer's
reconmended touch up paint.
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
STRUCTURAL STANDI NG SEAM METAL ROCF (SSSMR) SYSTEM

FACI LI TY DESCRI PTI ON

BUI LDI NG NUMBER:

CORPS OF ENG NEERS CONTRACT NUMBER:

CONTRACTOR

CONTRACTOR:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

OMNER

OWNER:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

CONSTRUCTI ON AGENT

CONSTRUCTI ON AGENT:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
STRUCTURAL STANDI NG SEAM METAL ROOF (SSSMR) SYSTEM
(conti nued)

THE SSSMR SYSTEM | NSTALLED ON THE ABOVE NAMED BUI LDI NG | S WARRANTED BY

FOR A PERI OD OF FI VE (5) YEARS AGAI NST
WORKMANSHI P AND MATERI AL DEFI Cl ENCES, W ND DAMAGE, STRUCTURAL FAI LURE, AND
LEAKAGE. THE SSSMR SYSTEM COVERED UNDER THI S WARRANTY SHALL | NCLUDE, BUT
SHALL NOT BE LIM TED TO, THE FOLLOW NG  THE ENTI RE ROOFI NG SYSTEM
MANUFACTURER SUPPLI ED FRAM NG AND STRUCTURAL MEMBERS, METAL ROOF PANELS,
FASTENERS, CONNECTORS, ROOF SECUREMENT COMPONENTS, AND ASSEMBLI ES TESTED AND
APPROVED | N ACCORDANCE W TH ASTM E 1592. I N ADDI TI ON, THE SYSTEM PANEL

FI NI SHES, SLIP SHEET, | NSULATION, VAPOR RETARDER, ALL ACCESSORI ES,
COVPONENTS, AND TRIM AND ALL CONNECTI ONS ARE | NCLUDED. THI' S | NCLUDES ROOF
PENETRATI ON | TEMS SUCH AS VENTS, CURBS, SKYLIGHTS; | NTERI OR OR EXTERI OR
GUTTERS AND DOWNSPOUTS; EAVES, RIDGE, HI P, VALLEY, RAKE, GABLE, WALL, OR
OTHER ROOF SYSTEM FLASHI NGS | NSTALLED AND ANY OTHER COVPONENTS SPECI FI ED
WTH N THI S CONTRACT TO PROVI DE A WEATHERTI GHT ROOF SYSTEM AND | TEMS

SPECI FI ED I N OTHER SECTI ONS OF THE SPECI FI CATI ONS THAT ARE PART OF THE SSSMR
SYSTEM

ALL MATERI AL DEFI CI ENCI ES, W ND DAMAGE, STRUCTURAL FAI LURE, AND LEAKAGE
ASSOCI ATED W TH THE SSSMR SYSTEM COVERED UNDER THI S WARRANTY SHALL BE

REPAI RED AS APPROVED BY THE CONTRACTI NG OFFI CER.  THI S WARRANTY SHALL COVER
THE ENTI RE COST OF REPAI R OR REPLACEMENT, | NCLUDI NG ALL MATERI AL, LABOR, AND
RELATED MARKUPS. THE ABOVE REFERENCED WARRANTY COMMENCED ON THE DATE OF

FI NAL ACCEPTANCE ON AND WLL REMAIN I N EFFECT
FOR STATED DURATI ON FROM THI S DATE.

S| GNED, DATED, AND NOTARI ZED (BY COMPANY PRESI DENT)

(Conpany Presi dent) ( Dat e)
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
STRUCTURAL STANDI NG SEAM METAL ROOF (SSSMR) SYSTEM
(conti nued)

THE CONTRACTOR SHALL SUPPLEMENT THI' S WARRANTY W TH WRI TTEN WARRANTI ES FROM
THE MANUFACTURER AND/ OR | NSTALLER OF THE SSSMR SYSTEM WHI CH SHALL BE

SUBM TTED ALONG W TH THE CONTRACTOR S WARRANTY. HOWEVER, THE CONTRACTOR W LL
BE ULTI MATELY RESPONSI BLE FOR THI S WARRANTY AS OUTLI NED | N THE SPECI FI CATI ONS
AND AS | NDI CATED I N THI S WARRANTY EXAMPLE.

EXCLUSI ONS FROM COVERAGE

1. NATURAL DI SASTERS, ACTS OF GOD (LI GHTNI NG, FIRE, EXPLOSIONS, SUSTAI NED
W ND FORCES I N EXCESS OF THE DESI GN CRI TERI A, EARTHQUAKES, AND HAIL).

2. ACTS OF NEGLI GENCE OR ABUSE OR M SUSE BY GOVERNMENT OR OTHER PERSONNEL,
I NCLUDI NG ACCI DENTS, VANDALISM ClVIL DI SOBEDI ENCE, WAR, OR DAMAGE CAUSED BY
FALLI NG OBJECTS.

3. DAMAGE BY STRUCTURAL FAILURE, SETTLEMENT, MOVEMENT, DI STORTI ON, WARPAGE,
OR DI SPLACEMENT OF THE BUI LDI NG STRUCTURE OR ALTERATI ONS MADE TO THE BUI LDI NG.

4. CORROSI ON CAUSED BY EXPOSURE TO CORROSI VE CHEM CALS, ASH OR FUMES
GENERATED OR RELEASED | NSI DE OR OQUTSI DE THE BUI LDI NG FROM CHEM CAL PLANTS,
FOUNDRI ES, PLATI NG WORKS, KILNS, FERTILIZER FACTORI ES, PAPER PLANTS, AND THE
LI KE.

5. FAILURE OF ANY PART OF THE SSSMR SYSTEM DUE TO ACTI ONS BY THE OMNER TO
I NHI BI T FREE DRAI NAGE OF WATER FROM THE ROOF AND GUTTERS AND DOWNSPOUTS OR
ALLOW PONDI NG WATER TO COLLECT ON THE ROOF SURFACE. CONTRACTOR S DESI GN
SHALL | NSURE FREE DRAI NAGE FROM THE ROOF AND NOT ALLOW PONDI NG WATER.

6. THI S WARRANTY APPLIES TO THE SSSMR SYSTEM | T DOES NOT | NCLUDE ANY
CONSEQUENTI AL DAMAGE TO THE BUI LDI NG | NTERI OR OR CONTENTS WHI CH | S COVERED BY
THE WARRANTY OF CONSTRUCTI ON CLAUSE | NCLUDED I N THI' S CONTRACT.

7. TH'S WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER W THOUT WRI TTEN

CONSENT OF THE CONTRACTOR; AND THI S WARRANTY AND THE CONTRACT PROVI SI ONS W LL
TAKE PRECEDENCE OVER ANY CONFLI CTS W TH STATE STATUTES.

* %
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
STRUCTURAL STANDI NG SEAM METAL ROOF (SSSMR) SYSTEM
(conti nued)

** REPORTS OF LEAKS AND SSSMR SYSTEM DEFI Cl ENCI ES SHALL BE RESPONDED TO W THI N
48 HOURS OF RECEI PT OF NOTI CE, BY TELEPHONE OR I N WRI TI NG, FROM ElI THER THE
OMNER OR CONTRACTI NG OFFI CER. EMERGENCY REPAI RS TO PREVENT FURTHER ROOF
LEAKS SHALL BE I NI TI ATED | MMEDI ATELY; A WRI TTEN PLAN SHALL BE SUBM TTED FOR
APPROVAL TO REPAIR OR REPLACE THI S SSSMR SYSTEM W THI N SEVEN (7) CALENDAR
DAYS. ACTUAL WORK FOR PERMANENT REPAI RS OR REPLACEMENT SHALL BE STARTED

W THI N 30 DAYS AFTER RECEI PT OF NOTI CE, AND COVPLETED W THI N A REASONABLE
TIME FRAME. | F THE CONTRACTOR FAI LS TO ADEQUATELY RESPOND TO THE WARRANTY
PROVI SI ONS, AS STATED I N THE CONTRACT AND AS CONTAI NED HEREI'N, THE

CONTRACTI NG OFFI CER MAY HAVE THE SSSMR SYSTEM REPAI RED OR REPLACED BY OTHERS
AND CHARGE THE COST TO THE CONTRACTOR.

IN THE EVENT THE CONTRACTOR DI SPUTES THE EXI STENCE OF A WARRANTABLE DEFECT,
THE CONTRACTOR MAY CHALLENGE THE OANER' S DEMAND FOR REPAI RS AND/ OR
REPLACEMENT DI RECTED BY THE OANER OR CONTRACTI NG OFFI CER ElI THER BY REQUESTI NG
A CONTRACTI NG OFFI CER S DECI SI ON UNDER THE CONTRACT DI SPUTES ACT, OR BY
REQUESTI NG THAT AN ARBI TRATOR RESOLVE THE | SSUE. THE REQUEST FOR AN

ARBI TRATOR MUST BE MADE W THI N 48 HOURS OF BEI NG NOTI FI ED OF THE DI SPUTED
DEFECTS. UPON BEI NG | NVOKED, THE PARTIES SHALL, W TH N TEN (10) DAYS,

JO NTLY REQUEST A LI ST OF FIVE (5) ARBI TRATORS FROM THE FEDERAL MEDI ATI ON AND
CONCI LI ATI ON SERVI CE. THE PARTI ES SHALL CONFER W THI N TEN (10) DAYS AFTER
RECEI PT OF THE LI ST TO SEEK AGREEMENT ON AN ARBI TRATOR. | F THE PARTI ES
CANNOT AGREE ON AN ARBI TRATOR, THE CONTRACTI NG OFFI CER AND THE PRESI DENT OF
THE CONTRACTOR S COVPANY W LL STRIKE ONE (1) NAME FROM THE LI ST ALTERNATI VELY
UNTIL ONE (1) NAME REMAINS. THE REMAI NI NG PERSON SHALL BE THE DULY SELECTED
ARBI TRATOR. THE COSTS OF THE ARBI TRATI ON, | NCLUDI NG THE ARBI TRATOR S FEE AND
EXPENSES, COURT REPORTER, COURTROOM OR SI TE SELECTED, ETC., SHALL BE BORNE
EQUALLY BETWEEN THE PARTIES. EI THER PARTY DESI RI NG A COPY OF THE TRANSCRI PT
SHALL PAY FOR THE TRANSCRI PT. A HEARING WLL BE HELD AS SOON AS THE PARTI ES
CAN MUTUALLY AGREE. A WRITTEN ARBI TRATOR' S DECI SION W LL BE REQUESTED NOT
LATER THAN 30 DAYS FOLLOW NG THE HEARI NG. THE DECI SI ON OF THE ARBI TRATOR

W LL NOT BE BI NDI NG HOWEVER, | T WLL BE ADM SSI BLE | N ANY SUBSEQUENT APPEAL
UNDER THE CONTRACT DI SPUTES ACT.

A FRAMED COPY OF THI S WARRANTY SHALL BE POSTED IN THE MECHANI CAL ROOM OR
OTHER APPROVED LOCATI ON DURI NG THE ENTI RE WARRANTY PERI OD.

-- End of Section --
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SECTI ON 09720
WALL COVERI NGS
AMENDMENT #0004
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 423 (1990a) Sound Absorption and Sound
Absorption Coefficients by the

Rever berati on Room Met hod

ASTM E 84 (1996a) Surface Burning Characteristics of
Bui l ding Materials

ASTM F 793 (1993) Standard Cl assification of
Wl | covering by Durability Characteristics

1.2 SUBM TTALS
Governnment approval is required for submttals with a "GA" designation;
subnmttals having an "FIO' designation are for information only. The
follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 01 Dat a

Wal | covering and Accessories; FlIO

Manuf acturer's descriptive data, docunentation stating physical
characteristics, flane resistance, mldew and gernicidal characteristics.

SD-06 Instructions
Installation; FIO
Preprinted installation instructions for wallcovering and accessori es.
Mai nt enance; FI O

Preprinted cl eaning and mai nt enance instructions for wall covering and
accessori es.

SD-13 Certificates

SECTI ON 09720 Page 1



Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

Wal | covering; FIO.

Manuf acturer's statenment attesting that the product furnished neets or
exceeds specification requirenents. The statenent nust; be dated after the
award of the contract, state Contractor's name and address, nane the
project and location, and |ist the requirenments being certified

SD- 14 Sanpl es
Wal | covering and Accessories; GA

Three sanpl es of each indicated type, pattern, and col or of wallcovering
Sanpl es of wall covering shall be mininum5 x 7 inches and of sufficient
size to show pattern repeat.

1.3 DELI VERY AND STORAGE

Materials shall be delivered to the site in manufacturers origi nal unopened
containers | abeled with manufacturers nanme, pattern, texture, size and
related information. Materials shall be stored in accordance with the
manuf acturer's instructions in a clean dry ventilated area with tenperature
mai nt ai ned above 60 degrees F for two days prior to installation

1.4 ENVI RONVENTAL REQUI REMENTS

Areas to receive wallcovering shall be maintained at a tenperature above 60
degrees F for 7 days before, during, and 7 days after application

1.5 WARRANTY

Manuf acturer's standard perfornmance guarantees or warranties that extend
beyond a one-year period shall be provided

1.6 EXTRA MATERI ALS

Extra material fromthe sanme dye | ot consisting of 0.5 yards of full-w dth
wal | covering for each 30 |inear yards of wallcovering installed shall be
provi ded for naintenance

PART 2 PRODUCTS

2.1  \WALLCOVERI NGS
Wal | coverings shall be material designed specifically for the specified
use. The wallcovering shall contain a non-nercury based nil dewcide. The
wal | covering shall be type nade without the use of cadm um based
stabilizers. Wllcovering shall have a Class A flame spread rating of 0-25
and snoke devel opnment rating of 0-50 when tested in accordance with ASTM E
84.

2.1.1 Vi nyl Wal |l covering Type

Vinyl wallcovering shall be a vinyl coated woven or nonwoven fabric with
germ cidal additives and shall conformto ASTM F 793, Category V Type I, (
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13.1 to 24 ounces) total weight per square yard and wi dth of 54 inches.
2.2 PRI MER AND ADHESI VE

Primer and adhesive shall be of a type recomended by the wall covering
manuf acturer and shall contain a non-mercury based m | dewci de. Adhesive
shall be strippable type. Adhesive to install cap shall be of a type
reconmended by the nmanufacturer of the wainscot cap

2.3 COLOR, TEXTURE, AND PATTERN

Col or, texture, and pattern shall be in accordance with Section 09915COLOR
SCHEDULE

PART 3 EXECUTI ON
3.1 EXAM NATI ON

Contractor shall inspect all areas and conditions under which wall coverings
are to be installed. Contractor shall notify in witing of any conditions
detrinental to the proper and tinely conpletion of the installation. Wrk
wi |l proceed only when conditions have been corrected and accepted by the
installer.

3.2 SURFACE PREPARATI ON

Wal | covering shall not be applied to surfaces that are rough, that contain
stains that will bleed through the wallcovering, or that are otherw se
unsui table for proper installation. Cracks and holes shall be filled and
rough spots shall be sanded smooth. Surfaces to receive wallcovering shal
be thoroughly dry. Plaster surfaces shall age at |east 30 days prior to
installation of vinyl wallcoverings. Interior surfaces of exterior masonry
wal I's shall be sealed to prevent npisture penetration, then prined with a
wal | covering prinmer in accordance with the manufacturer's instructions.

Moi sture content of plaster, concrete, and masonry shall be tested with an
el ectric noisture neter and reading shall be not nore than 5 percent.
Masonry walls shall have flush joints. Concrete and masonry walls shall be
coated with a thin coat of joint conmpound or cenent plaster as a substrate
preparation. To pronote adequate adhesion of wall |ining over nmasonry
walls, the walls shall be prined as recomended by the wall |ining

manuf acturer. Surface of walls shall be prined as required by

manuf acturer's instructions to permt ultinmate renoval of wallcovering from
the wall surface. Prinmer shall be allowed to conpletely dry before
adhesi ve applicati on.

3.3 | NSTALLATI ON

3.3.1 Vi nyl and Fabric Wl l covering
Wal | covering shall be installed in accordance with the manufacturer's
installation instructions. due and adhesive spillage shall be inmediately
renoved from wal |l covering face and seans with a rempver recommended by the

manufacturer. After the installation is conplete, the fabric wallcovering
shall be vacuuned with a ceiling to floor notion

SECTI ON 09720 Page 3
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ACCOMPANY! NG AMENDMENT NO. 0004 TO SCLI CI TATI ON NO. DACA63-00-B-0028

3.4 CLEAN- UP

Upon conpl etion of the work, wallcovering shall be left clean and free of
dirt or soiling. Surplus materials, rubbish, and debris resulting fromthe
wal | covering installation shall be renmoved and area shall be left clean.

-- End of Section --
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ACCOMPANYING AMENDMENT NO. 0004 TO SOLICITATION NO. DACAE3-00-B-0028

POINT COUNT REPORT

QUEST

MicroAnaiytics, Inc.

2530 Electronic Lane, Sulte 712 NVLAP Lab No, 200249
Dallas, Toxas 752201229 TDH Licenze No, 30-0218
Tel 214.351.4441 Fax 214.351.4487

Client: U.S. Army Corps of Engineers Request No.: 002813

Report Date : 4/15/99

Fort Hood, Building 9210 .
- _Sample Date: 4,07/99

ProjECt -No-' o W tTL e s et
Identification: Asbestos Bulk Sample Analysis
Test Method: Polarized Light Microscopy/Dispersion Staining(PLM/DS)/

Point Count EPA Method 600/R-93/116

On 4712799, eight bulk sampies wers submitted b Jack Cronkrite of the USACE
. Copiea of the fabr data sheets are attached. The results are summarized below:

Project:

tor Point Count analysis.

Client No Lab No -. Sample Description --- Asbestos Content
9210-A01 [ 9-03894A [Tan Floor Tile 19.90% Asbestos l
- 9210-A01| 9-03894B |Black Mastic | 0.75% Chrysotile |
9210-A02 903895 ._éeig_e Cei_l_ing Texture, Stairway 0.25% Chrysotile :I
9210-A03| 9-03896. |Beige anﬂbw Caulk E— 0.00% Asbestos ﬁg
9210-A04| 9-03897 Ql_acl_f _T_;r Roofing - 10.009%, Asbeétos f
9210A05| 9.03898A Beigeh::ék e ~[o-75% Chrysotie )
9210-A05| 9-03898B |Black Mastic 2.00% Chrysotile
9210.A06| 9.03899 Wh:teMudonDrywall T [P-00% Asbestos
9210-Ao7 9-03909 ?eigle-f??i.]ir}g jl'exturef s§a§rway .|0.50% Chrysotile
9210-A08| 9-03901 |Yellow Insulation inside AC Duct I0.00% Asbestos

Asbestos percentage detemined by point count. -
The asbestos content shouid be considered when estab

lishing policy regarding these bulk materials,

Resdlts may not*be reproduced except in full. This test report relatas only to the samplag tested, and
must not be used to imply endorsement by NVLAP or any agency of the U.S. Government,

Analyst:

FPage 1 of 1

Jennifer Jaber-. ~vo.oo- o
Lab Director: Jennifer D. Jaber .~ *  Approved Signatory
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MicroAnalytles, Inc.

QUEST POINT COUNT REPORT

2530 Elsctronic Lane, Suite 712
Dallas, Texas 75220-1229 _
Tel 214.351.4441 Fax 214.351.4487

Client:
Project:
Project No,

Identification: Asbestos "Bul'kis'i'r'ﬁbile Analysis

U.S. Army Cofps of Engineers
Fort Hood, Building 9211

NVLAP Lab No. 200249
TDH l.lcmsl Nuo, 30-0218

Request No.: 002812
Report Date : 4/15/99

Sample Date: 4/06/99

Test Method: Polarized Light Microscopy/Dispersion Staining(PLM/DS)/

Point Count EPA Method 600/R-93/116

On 4/12/99, twe  butk sampies were submittad b Jack Cronkrite of the USACE
Copias of the Jab data shests are attached. The results are summarized below:

for Point Count analysis.

Client No Lab No - Sampie Description Asbestos Content
9211-A01] 9-03892 ([Beige Ceiling Texture, Stairway 0.75% Chrysotile
9211-A02) 9-03893 lWhite Joint Compou nd ;on Drywall ]0.00% Asbestos

Asbestos percentage detemined by point count,
The asbestcs content should be cansidered whon establlshing policy regarding these bulk materials,
Results may not be reproduced except in full. This test report relatas only to the sampies tested, and

must not be used to imply endorsement by NVLAP or any agency of the U.S. Government,
Analyst:  Jennifer Jaber -
Lab Director; Jennifer D. Jaber : - -
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QUEST

MicroAnalytics, Ino.

2530 Electronic Lane, Sulte 712
Dallas, Texag 75220-1229

Tal 214.351.4441 Fax 214.351.4487

Client:
Project:

Project No.

U.S. Army

" Fort Hood,

POINT COUNT REPORT

Corps of Engineers
Building 9213

Request No.:
Report Date : 4/15/99

NVLAP Lah No. 200249

TDH License No. 30-0218

002811

Sample Date: 4/95/99

Identification: Asbestos Bulk Sample Analysis -
Test Method: Polarized Light Microscopy/Dispersion Staining(PLM/DS)/
Point Count EPA Method 600/R-93/116

On 4/12/99, eight bulk samples wares submitted b Jack Cronkrite of the USACE
Coples of the'fab data sheets are attached. The resuits are summarized below:

for Point Count analysis.

IBlack- Sound Prooﬂng, Mech. Room

Client No Lab No Sample Description Ashestos Content
]9213-A01| 9-03884A ITan Floor Tile |0.5o% Chrysotile f_'
9213-A01 9-03884B [Black Mastic | |0.75% Chrysotile |
9213.-A021 9- 03885 JWhlte Texture on Drywall i IO .00% Asbestos |
9213-A03] 9-03886 . Betge,C_ellmg Texture IO 50% Chrysotlle j
9213-A04]| 9-03887 [k Tan/White Floor Tile (New) IO .00%, Asbestos
9213-A05 9-03888 - Belge Cellmg Texture - B |0 .25% Chrysotile |
{9213-A06| 9-03889 . Belge Caulk Entry Area Door 10.75% Chrysotile
9213-A07 9-03896 - Belge Wlndow Caulk Wlndnw Framg0.75% Chrysotile
9213-A08] 9-03891 0.00% Asbestos

Asbestos percentage deteminad by point count. .
The asbesies content should be considered when astablishlng policy regarding thass bulk mmeﬂals
Results may not be reproduced except in full.. This test report refates anly to the samples tested, and
must not be used to imply endorsement by NVLAP or any agency of the U.S, Government. _

Analyst:

Pagelofl

Jennifer Jaber T
Lab D!rector JennlferD Jaber .

Approved Signatory@(uw @m
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ACCOMPANYING AMENDMENT NO. 0004 TO SOLICITATION NO. DACAB3-00-B-0028

QUEST  romTcount ReporT

MicroAnalytics, Inc.

2530 Elactronic Lane, Sulte 712 .0 7 NVLAPLabNo. 200249
Dallas, Texas 75220-1229 o TDH License No. 30-0218 -
Vel 214.351.4441 Fax 214.351.8487 - S .

Client: U.S. Army Corps of Engineers = .| Request No.: 002810
Project:  Fort Hood, Bullding 9214 -~ . ReportDate: 4/15/99
Project No. .. SampleDate: 4/06/99

Test Method: Polarlzed Light Microscopy/Dispersion Staining(PLM/DS)/
Point Count EPA Method 600/R-93/116

On &4/ 12/99 nine bulk samples were submitted b Jack Cronitrite of the USACE ) for Point Count analysis.
Copias of the lab data sheets ara attached. The results are summarized bafow: :

Client No  Lab No . .Sample Description .. Asbestos Content
9214-A01] 9-03875 lBIack Flex Connector - I0.00% Asbestos

9214.A02| 9-03876 [Beige Ceiling Texture =~ [0.509% Chrysotile

9214-A03} 9-03877 BIaCK Sealant around Pipe on Roof 10.50% Chrysotile

9214-A04| 9-03878 IBlack Sealant around Duct on Root |5.25% Chrysotile

|
9214.A05| 9-03879 IWhlte Fiex Connector AHU on Roof IO -00% Asbestas |
9214.A06] 9-03880 [Grey Cau!k 2nd Floor Wmdows ' IO .00% Asbestos f
9214-A07| 9-03881 Belge Ce:lmg Texture - - |0.25% Chrysotile_g

9214-A08| 9-03882 Whlte Jomt Compound on Wallboar .00% Asbestos
9214-A09 | 9-03883 *Whlte Texture on Wallboard Kltcherlo .00% Asbestos

Asbestos percentage detemined by polnt count .

The asbestas content should be considered when establishing policy regarding these bulk materials.
Rasults may not be reproduced except in full. This test report relates anly to the samples tested, and
miust not be used to imply endorsement by NVLAF or any agency of the .5, Government.

Analyst: Jennifer Jaber . .. ... oo -
Lab Director: Jennifer D. Jaber Approvgd__Signator_y @Mé@{

Page 10f1

g



UYL /earg iAq qut 103 paistanay taurt/ejeqn tAq paystnbultey _

iearI/e3eq

= :Aq peatescey oﬁ.ﬂh\wu un tAq peysynburray

.Csmm..h& g\Nchuoﬁ..nh.\muanp §§ g%‘uhn— PaATeDOH QQmQ§ §n paysInbuTTay

?.L&ﬂl&QﬂuUquJiﬂh NQQ\\{N.W

W.ﬁn.Ume T _..._.\.nw‘uw- ) X 2 _._ 0\..30___

XtTaey ! “op ardues pretrs BWILY /e3Rg

55 xI Xix

AR TR TR S

N

ACCOMPANYING AMENDMENT NO. 0004 TO SOLICITATION NO. DACA63-00-8-0028

(9) QTOS-TITET wdd . avaT STol
() 0109 ¥dx ' CY3IT THIOL.
(€) STT/E6-W/009 ¥4¥  ONIINIOD INTOL/3Td '
_
_. {£) © 9Tt/t6-¥/009 vam nIa
| gdep ur ewy), punoxenang 8poYylay 188l /8a3ATRUY
! [] 2 : 1
! :
> @.WMMI@\NH\AWE_ 20(UTy) ~IIT BAVEA  :3ewtog, wawg oyucsaserx 6FSTN TTITC-BL6/LTS 3ON euong
_..,,w_‘ . "ON 383ys ’ . ] galvaby O Usqnu :x6ur [ocag
] PISpUEs :paxteeg sury puncreuzny oo
m“\fm.mi @Nmuauﬂunmxaﬂm ¥1 POOH Ix61 :u,Iwysur/foag TUON DFHd MAIN

A _ qUOIRY A201IsnD wmo NIYHD

g




o
[ ]
=]
<
w WOV an anN an s aN aN L aN aN GN 00'¢ amya] Smpay i ey | vN ] £0-3-1-4176
o MOV aN aN an n an N [ aN aN aN 00'y ssed Burrp gy ey | WN -3 1-¥126
% WOV aN aN aN L aN aN S aN aN aN 00's Imseld Supsywey, | wN I0-F-1vIT6 | F1
¢ duoN +0 oL | vN £0-a-I-+126
_ m alroN an aN N 3 an GN 60 aN aN an 060 Jureq urpdwoI MM q £0-(-1-+126
g SuoN N an. an [iT4 an aN aN aN an aN aN Jadeg wg/ealiq M ¥ £0-0-1-+1T6
s MOV L1 eoL | wN 20-Q-1-r1T6
P2 BUAN aN an aN aN anN N, aN anN an aN aN Wred ueg, q 20~ 1-v1T6
i Z WOV aN aN anN I an (N 4 aN aN | aN 00T punadiio) Jutor 3y & T0-Q-1-viT6
o BuoN ) aN Ewol | VN 10 5176
M SUON aN anN aN Fd anN aN aN anN aN an (N AU IAMALRT 1M q 10-Q-1-+1Z6
= auoN anN N aN 05 aN N aN N aN aN an sadeg wig/esdig ym ® 10-a-1-¥1%6 | a1
Q ON aN mol | wN £0r 1-b1 26
m suoN aN aN aN aN an N aN aN aN an anN red amym q £0-)-1-F126
7] JuoN aN S aN it an QN aN aN | aN aN aN oI}, Fuipsy 1quf e B £0-0-1-¥126
o auanN aN c¢ N 35 aN anN aN anN an dN an Aed WAL VD M UL | YN O 1-+1Z6
ﬂ auoN aN St anN ef anN aN (N an an aN [ e WAL UDME UYL | VN 10~>-1-v126 | 1
= WOV aN aN anN I anN anN c aN an aN 00°¢ SHL WO M [ WN £0-g- 17176
o WOV aN aN aN Z aN aN z | aN aN aN 00z AL oo M | WN 20-g-1-F176
o auoN aN an anN I an N aN aN anN aN aN nLioodsmum | YN 10-g-I-vits | &l
g auoN 90°0 moL [ vN H-V-1-+176
_m WY aN anN aN aN an aN 4 anN an N 00T SBIN A1 1 90-Y¥-1-#176
| MON aN aN aN aN aN (N N aN aN AN an AILL 2001 UM B 2€0-V-1-¢[ 76
= Aop . 70 ol | ¥N S0-Y-1-v126
m WOV aN N aN aN aN aN ¥ aN aN aN 00F SUSEA NS q S0-¥-1-F1Z6
i SuoN anN aN an ] aN aN N aN anN an aN J[LL 4001 1M B SO-¥-1-+1T6
m suoN an aN an £ aN an aN aN N AN aN LI M | YN Y0-¥-1-#1 26
o AuON aN aN aN 4 N aN aN QN an an aN spLsoo M | YN £0-¥-1-F1Z6
> auoN aN anN aN 1 aN QN aN aN aN an anN L ool I sgm | YN LO-V-1-+1T6
W an aN L 1001 MY 10-¥-1-vIZ6
<
o
=
Q
[ ] .
&)
| L SNnsay e ARy £IAING S0ISIQSY $1Z6 SUIppng

-V Iqe,




ACCOMPANYING AMENDMENT NO. 0004 TO SOLICITATION NO. DACA63-00-B-0028

T aN aN aN an an aN (N wogemsu] suym | YN £0-N-1-t1Z6
z aN anN s aN an aN 00'S UONEMSUL MM [ YN Z0-N-1-¢126
4 aN aN g an N aN 00's vouensur suwym | vN 1 10eNc1-b1Z6 | O N-L
1 aN aN aN aN aN dN an UONENSUL MM [ YN £0-W-1-+126
I an N aN an aN aN anN uotensuL M | WN TO-W- 15176
z an aN aN aN aN, aN aN uonemsul M [ ¥N 10-W-1-¢E26 | -]
[i74 an aN aN an an aN aN IJeA snoqLd peig | vN £0~T-1-7LZ6
il an aN an an an aN aN [epy snoaqry ovld | WN Z0-T-1-+126
aN an N €N an an aN AN e QL joeyd | ¥N 0T-1-7126 | T-1
z an | aN aN aN an aN aN usey 198 | WN 9017126
g an aN aN an an anN aN KA UL | wN S0-N-1-¥1Z6
£ aN aN an aN an (N aN BN PA | WN 0-N-1-+1Z26
an an aN an N aN aGN aN ang eI | VN £0-M-1-+126
aN an aN aN aN aN an aN oy ypeg | wN 0 1-F1Z6
I an [ aN an aN an aN dugynyyeid | vN 10-H-1+126 | NI
cge mol | YN £0-I-1-126
b aN <IN aN aN aN anN aN SAIA eI q £0-1-1-¥126
aN M {IN £ N aN N O0'E 9111, 100[] AYM L £0-I-1-F1Z6
z anN aN 60 an dN N 060 Lo My | YN Z0-1-1-+176
an an aN z aN aN an 002 apl ot um | VN Lo-I-1-vit6 | It
anN EoL | WN £0-D-1-F1T6
sl aN N an aN aN an aN ANSBN MOJ[AN q £0-D-1-p176
aN an an aN aN anN aN aN 3[LL 1001 UM 2 -0 1-+1T6
aN aN aN aN aN aN aN aN AL 00T SugM | VN LD 1-v1T6
N aN aN an an an anN an s sooiongm | wN 10-Dr1-¢126 | Ot
_ aN rol [ wN 13-4 17126
g1 aN aN anN an an aN an Sutyorg 1q1] usosg q 18-3-1-¥126
aN anN N an an anN aN aN dulg yory usl € i8-4-1-¥1Z6
I aN dN aN an aN aN aN dulg yay el | YN £0-4-1-b126
aN mor | ¥N 04 1-K1Z6
SL an N aN an aN aN dN Furjorg Jq1 wnog q Z0-41-+1Z6
aN aN aN aN aN aN an aN ding yory wep, ¥ 20-4-1-+126
N mol | ¥N 10-3-1-¥1Z6
Sunporg 1q1] unoig q 10-3-1-V176

Jens Yo




ACCOMPANYING AMENDMENT NO. 0004 TO SOLICITATION NO. DACAG3-00-B-0028

%< JuTurejnod s1ake] [1e i sajdures 103 popraoid ore (soisaqse jussled o5esar spsodwos pajySiam) S[RIOL "WOV Se PILISSE]D Sem Bore SNosusIowmoy

arjowaL],
eor

SOIBIUAS

(S01S23GSR 04 [ ) Pa2IapP 10N

{1a&zy a18urs paureuod sjdures) ejqeadde joN
[o0M [RISUIN

UOIENIIIUP]

sse[3iaqr]

A[IOPIOID

aosAr)

3so[n{PD

aAydopuy

JISoUry

apeundy

[ersEw Suturejuos-sojsaqsy

= .Eo.u,—.
= L
= quAg
= ON
= VN
MW

ai
'qId
.UO.—U
AN
N2
Uy
‘ury
1Y
= MOV

1]

il

‘50153( 58

1B UeL] SO1S3qSE %] < POUIRILOD BAR snoausdowoy & wo.) ajdumes  jo 1ake) Awe J| "Ajojeredos pazAeue a1am s1okeq |[e ‘ssoke] sidynuw paurejuos ojdures

eI "D Xipusddy ur umous a8 OVd pue WOV Jo sydeidojoyd g xipuaddy ut uerd soofy Suipiing ay) uo umoys are suoyeso] yderSoioyd pue ajdues .

auoN aN an aN or aN aN | an | an | an an an wrYoelE | VN | €6-O-HIT6
3uoN an aN aN ov aN aN | aNn | an [ an AN an rpyeid | VN | cordtIe
auoN an GN an gt aN ON | uN | an | aN an anN miyoeid | VN | 10-0--blE6 | O
auoN an an an 0y aN | aN [ av | aN | an an QN rlyeg | vN £0-H-U+176
alop] an aN aN 44 gy | aN | aN [ an | an an an riyeig | wN_ | to-8dbiTe
suay aN aN 3 5T aN | on [ an [ an | an aN aN ®yyzelg | ¥N 1rg-49-b1T6 | 9
auoN an ol | YN 1 fo-v-urie
auoN an aN an 1 aN | aN | aN | an | an aN an waden [ q £0-V-Hv126
uoN aN an an QN aN aN | an | an [ an aN an weog WO[RA | ® £0-V-¥-+176
auoN aN mel | vN [ zo-v-u-rize
auoN an aN aN an aN aN | aN | an [ an aN aN wedrag [ o T0-V-4-k176
JuoN aN an aN aN an aN | oN | an | an (N an wad k| a [ wo-v-d-vize
3uoN anN GN N an aN aN | aN [ an | an an aN weog mojs | @ T0-¥-4-b1 76
auoN aN EwL | wN | 10-v-u-bIe
auoN an an aN an an [ an | an | an an an wredAMIS | g 10-v-a-v176
an N aN aN_ | an [ an | an aN WEo MOI[IL
A0 (AL, i




-

ACCOMPANYING AMENDMENT NO. 0004 TO SOLICITATION NQ. DACAB3-00-B-0028

QUEST " POINT COUNT REPORT

MicroAnalytics, nc. L

2530 Electronic Lane, Sulte 712 “F 7 NVLAP Lab No. 200249
Dallas, Tuxas 75220-1229 o ~ TOH Licenss No. 30-0218
Te) 214.351.4441 Fax 214,351.4487 S

Cilient: U.S. Army Corps of Engineers Request No.: 002813
Project:  Fort Hood, Building 9210 | Report Date : 4/15/99
Project No. . _ Sample Date: 4/07/99

Identification: Asbestos Bulk Sample Analysls
Test Method: Polarized Light Microscopy/Dispersion Staining(PLM/DS)/

Point Count EPA Method 600/R-93/116

On 4712799, eight bulk samples were submitted b Jack Cronkrite of the USACE for Polnt Count analysis,
, Copies of tha lab data sheets are attached. The resuits are summarized beiow:

Client No  Lab No ....Sample Description. ... Asbestos Content
9210-A01] 9 03894A Tan Floor Tile e IO .00% Asbestos
9210-A01 [ 9- 0339413 Black Mastic . Io "759% Chrysotile
9210-A02| 9- 03895 Belga Celllng Texture Stalrway 10.25% Chrysotile
9210-A03} 9-03896.. Beige Wmdow Caulk - -]0.00% Asbestos
9210-A04 9.038_3'7 'Bl_ack Tar Roofing R IIO.OO%' Asbestos
9210-A05 9-03898A‘- Beige -Floor- Tile- - - - - ]0.75% Chrysotile
5210-A05| 9-038088 .Black Maste 7.00% Chrysotile |
9210-A06.| 9-03899 [White Mud on DrywaII T IO .00% Asbestos

9210-A07 9-03906 Beige Ceﬂmg Texture Starrway !0 50% Chrysotlle _

9210.A08| 9.03901 [Yellow ir Insulatlon inside AC Duct  |0.00% Asbestos l |

Asbestos percentage detemined by point count e

The asbestos content shouid be considered wheén establlshms policy resardlng these bulk matarials,
Restlts may-not'be reproduced axcept in full. This test report relates only to the samplas tested, and
must not be used to imply endorsement by NYUAP or.any agency of the U.S. Government.

Analyst: Jennifer Jaber . - :
Lab Dlrector Jennlfer D. Jabar -~ Approved Signatory
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| ACCOMPANYING AMENDMENT NO. 0004 TO SOLICITATION NO. DACAB3-00-B-0028

- : e A

MicroAnalytics, Inc.

2530 Elsctronic Lane, Sulte 712
Dallas, Texas 75220-1229 ]
Tel 214.351.4441 Fax 214.351,4487

QUEST POINT COUNT REPORT

NVLAF Lah Ma. 200249
TDH License No, 20-0218

Client:  U.S. Army Corps of Engineers ~~ Request No.: 002812
Project:  Fort Hood, Building 9211 | Report Date : 4/315/99
Project No, L  Sample Date: 4/06/99

Identification: Asbestos Bulk Sample Analysis
Test Method: Polarized Light Microscopy/Dispersion Staining(PLM/DS)/

Point Count EPA Method 600/R-93/116

On 4/12/93, two bulk samples were submitted b Jack Cronkrite of the USACE
Copias of tha lab data shests ere attachad. The results are summarizad balow:

N ClientNo  Lab No - Sample Description Asbestos Content
9211-A01| 9-03892 . [Beige Ceiling Texture, Stairway |0.75% Chrysotile

for Point Count analysis.

]
H

9211-A02| 903893 [White Joint Compound on Drywal |0.00%Asbestos !

Asbestos percentage deternined by point count.

The ssbestos content should be cansidered when astablishing policy regarding thesa bulk materials.
Resulits nmay not be reproduced except In fuli. This test report ralatas only to the samples tested, and
must not be used to imply endorsement by NVLAP or any agency of the 0.S. Government,

Analyst:  Jennifer Jaber

Lab Director: Jennifer D, Jaber” - Approved Signatory @]W @‘M

ey - ~ 1= e
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ACCOMPANYING AMENDMENT NO. 0004 TO SOLICITATION NO. DACA63-00-B-0028

QUEST POINT COUNT REPORT

MicroAnalytics, Inc.

2530 Electronic Lane, Suite 712 NVLAP Lah No, 200249
Dallas, Texas 75220-1229 _ L _ TOH License No. 30-0218
Tel 214.351.4441 Fax 214.351.4487 - i L

Client: U.S. Army Corps of Engineers  Request No.: 002811
Project:  Fort Hood, Building 9213 - Report Date : 4/15/99
Project No. ‘Sample Date: 4/05/99

Identification: Asbestos Bulk Sample Analysis
Test Method: Polarized Light Microscopy/Dispersion Staining(PLM/DS)/
Point Count EPA Method 600/R-93/116

On 4/12/99, eight bulk sampies wars submitted b lack Cronkrite of the USACE tar Point Count analysis,
Copies of theTab data sheatx arz attached. The results are summarized balow:
Client No Lab No ) Sampie Descrlptmn Asbestos Content

9213-A01| 9-03884A [Tan Fioor Tile - IO.50% Chrysotile

9213-A01 9 038848 Black Mastlc : o 'IO-.?S% Chrysotile
9213-A02] 9- 03885_ _,‘Whlte Texture en Drywall . ‘000% Asbestos
9213-A03| 9-03886 jBeige. Cemng Texture . . -6.50% Chrysotile
9213-A04| 9-03887 i Tan/White_ Floor. T_ile (New) S I0.00% Asbestos

9213-A05| 9-03888 - Belge Ce;lmg Texture: -- - -~ -10.25% Chrysotile
9213.-A06 9-03889..-. Beige Caulk Entry Area Door ﬁ 0.75% Chrysotile

9213-A07| 9.03890 BEIge Wirdow Caulk, Window Framd0.75% Chrysotile

9213-A08 9-03891. Black Sound Prooﬂng, Mech Room 0.00% Asbestos

Asbestns percentage detemined by pamt cnunt

The asbastos content should be ¢onsidered when establlshlng policy regarding thase bull malanals _
Results may not be reproduced except in full. This test report refates only tu the samples tested, and
must not be used ta imply endorsement by !WLAP or any agency of the .S, Government,

Analyst: Jennifer Jaber - . .
Lab Durector JennlferD Jaber Approved Signatory ‘ g/l

Page 1 of 1
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ACCOMPANYING AMENDMENT NO. 0004 TO SOLICITATION NO. DACA€3-00-8-0028

POINT COUNT REPORT.

NVYLAP Lab No. 200245
TDH License Ko. 30-0218

QUEST

MicroAnalytios; Inc.

2530 Elactronic Lane, Sulte 712
Dallas, Texas 73220-1229

Tel 214.351. 4441 Fax 214.351.4387

U.S. Army Corps of Engineers

Client: " Request No.: 002810
Project:  Fort Hood, Building 9214 . ReportDate: 4,/15/99
Project No. - Sample Date: 4/p6/99

Identification: Asbestos Bulk Sample Analysls _
Test Method: Polarized Light Microscopy/Dispersion Staining(PLM/DS)/

Point Count _EPA Method 600/R-93/116

-
b On 4/12/99 nine bulk samples were submitted b Jack Cronkrite of the USACE -
Copias of the lab data sheets are atteched. The results are summarized below:

for Peint Count analysis,

Client No  Lab No ~_ .Sample Descriptmn Asbestos Content
9214-A01{ 9-03875 _Black Flex Connector J0.00% Asbestos
9214-A02| 9-03876 Belge Ceiling Texture . 0.50% Chrysotile 1
9214-A03| 9-03877 Black Sealant around Plpe on Roof 0.50% Chrysotile
9214-A04| 9-03878 Black.Sea_lant arourd Duct-on Roof 5.25% Chrysotile |
5214-A05| 9-03879 - [White Flex Connector AHU on Roof [0-00% Asbestos
9214-A06| 9-03880 IGrey Caulk, 2nd Floor Windows I0.0’O% Asbestos |
9214-A07 9-038_8\1 | __'Belge Celhng Texture . | |0 .25%, Chry,fscd:lle_i
3214-A08] 9-03882 |White Jomt Compound an Wallboar10 '00% Asbestos |

> 9214-A03| 9.03883 |White Texture on Wa![board Kltcherlo .00% Asbestos }

Asbestos percentage detemined by polnt count

The asbestos content should be considered when establl shing pulicy regarding these bulk materials.
Rasults may not be reproduced except in full. - This test report relates only to the samptes tested, and
must not be usad to imply endorsement by, NVLAP ar any agancy of the: U.5, Government.

Analyst:  Jennifer Jaber . el T e | .
. Approvgd _ _Signatpty @M«é@{

Lab Director: Jennlfer D, Jaber

Page 1 0of1
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ACCOMPANYING AMENDMENT NO. 0004 TO SOLICITATION NO. DACAG3-00-B-0028

2530 Electronic Lane, Suite 712
Dallas, Texas 75220-1229

Tel. 214,351.4441

Fax 214.351.4487

April 28, 1999

Client: U.S. Army Corps of Engineers

Project: Fort Hood

Lab Request: 002888

Identification: Transmission Electron Microscopy/X-Ray Analysis {TEM/EDX)Y/

Gravimetric Analysis, Chatfield Technical Consulting, Ltd.
SOP 1988-2, EPA Method 600/R-93/116

On 4/26/89, five (5) bulk material samples were submitted by Jack Cronkrite of the U.S. Amy Corps of
Engineers for asbestos analysis by TEM/EDX/Gravimetric. The results are summarized below:

Client No. Lab No. Sample Description Asbestos Content

9210-A02 9-03895 Beige Ceiling Texture 5.43% Chrysotile
Building 9210

9210-A05 9-03898A  Beige Floor Tile 3.08% Chrysotile
Building 9210

9211-AC1  9-03892 Beige Ceiling Texture - 4.41% Chrysotile
Building 9211

9213-A01  9-03884A  Tan Floor Tile 4.56% Chrysotile |
Building 9213

9213-A03  9-03886 Beige Ceiling Texture 2.50% Chrysotile
Building 9213

This test report relates only to the samples tested, and results may not be used to imply endorsement by
NVLAP or any agency of the U.S. Government.

Analyst: Ken Wild

Lab Director: Jennifer Jaber Approved signatory:

Materials Characterization using Optical Microscopy



Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

SECTI ON 16710
PREM SES DI STRI BUTI ON SYSTEM
AM#0004
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

ELECTRONI C | NDUSTRI ES ALLI ANCE ( EI A)

ANSI / TI A/ El A-568- A (1995) Conmercial Buil ding
Tel ecomruni cati ons Cabling Standard

ANSI / TI A/ El A-568- A-5 (2000) Transmi ssion Performance
Specifications for 4-pair 100 ohm Category
5E Cabling

ANSI / TI A/ El A-569- A (1998) Conmercial Building Standard for

Tel ecomruni cati ons Pat hways and Spaces

ANSI / TI A/ EI A- 606 (1993) Adm nistration Standard for the
Tel ecommuni cations Infrastructure of
Commer ci al Bui | di ngs

ANSI / TI A/ EI A- 607 (1994) Commercial Building G oundi ng and
Bondi ng Requirenents for Tel ecommuni cations

TIAEIA TSB 67 (1995) Transmi ssion Performance
Specifications for Field Testing of
Unshi el ded Twi sted-Pair Cabling Systens
| BM CORPORATI ON (1 BM

| BM GA27-3361- 07 (1987) LAN Cabling System - Planning and
Installation

| BM GA27-3773-0 (1987) Cabling System Technical Interface
Speci fications

| NSULATED CABLE ENGI NEERS ASSOCI ATI ON (| CEA)

| CEA S-80-576 (1994) Commruni cations Wre and Cabl e for
Wring of Prem ses

| CEA S-83-596 (1994) Fiber Optic Prem ses Distribution
Cabl e

SECTI ON 16710 Page 1



Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (1999) National Electrical Code
UNDERWRI TERS LABORATORY (UL)

UL 50 (1995; Rev thru Nov 1999) Encl osures for
El ectrical Equi prment

1.2 SYSTEM DESCRI PTI ON

The premi ses distribution system shall consist of inside-plant horizontal,
riser, and backbone cabl es and connecting hardware to transport tel ephone
and data (including LAN) signhals between equipnment itens in a building

1.3 ENVI RONVENTAL REQUI REMENTS

Connecting hardware shall be rated for operation under anbient conditions of
32 to 140 degrees F and in the range of 0 to 95 percent relative humdity,
noncondensi ng.

1.4 QUALI FI CATI ONS
1.4.1 M ni mum Contractor Qualifications

Al work under this section shall be performed by and all equi pnment shal
be furnished and installed by a certified Tel econmuni cati ons Contractor,
hereafter referred to as the Contractor. The Contractor shall have the
follow ng qualifications in Tel ecomunications Systens installation

a. Contractor shall have a minimmof 5 years experience in the
application, installation and testing of the specified systems and
equi pnent .

b. Al supervisors and installers assigned to the installation of
this systemor any of its conmponents shall have factory
certification fromeach equi pmrent manufacturer that they are
qualified to install and test the provided products.

c. Al installers assigned to the installation of this systemor any
of its conponents shall have a mninmum of 3 years experience in
the installation of the specified copper and fiber optic cable and
conmponents.

1.4.2 M ni mum Manuf acturer Qualifications
The equi prent and hardware provided under this contract will be from
manuf acturers that have a mnimum of 3 years experience in producing the
types of systens and equi pnent specified

1.5 SUBM TTALS

Governnment approval is required for submttals with a "GA" designation;

SECTI ON 16710 Page 2



Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

subnmttals having an "FIO' designation are for information only. The
follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Spare Parts; FIO

Lists of spare parts, tools, and test equipnent for each different item of
mat eri al and equi prent specified, after approval of detail draw ngs, not
later than 2 nonths prior to the date of beneficial occupancy. The data
shall include a conplete list of parts and supplies, with current unit
prices and source of supply, and a list of spare parts recomended for

st ocki ng.

SD- 04 Drawi ngs
Prem ses Distribution Systen GA

Detail drawi ngs including a conplete list of equipnent and material.

Detail drawi ngs shall contain conplete wiring and schematic diagranms and
other details required to denpnstrate that the system has been coordi nated
and will function properly as a system Draw ngs shall include vertical

ri ser diagranms, equipnent rack details, elevation draw ngs of

tel econmruni cations closet walls, outlet face plate details for all outlet
configurations, sizes and types of all cables, conduits, and cable trays.
Drawi ngs shall show proposed | ayout and anchorage of equi pnment and
appurtenances, and equi pnent relationship to other parts of the work

i ncludi ng cl earance for maintenance and operati on.

Record Draw ngs; GA.
Record drawi ngs for the installed wiring systeminfrastructure per
ANSI / TI A EI A-606. The drawi ngs shall show the location of all cable
term nations and | ocation and routing of all backbone and hori zont al
cables. The identifier for each ternination and cable shall appear on the
dr awi ngs.

SD-06 Instructions

Manuf acturer's Recommendati ons; GA.

Where installation procedures, or any part thereof, are required to be in
accordance with the recommendati ons of the manufacturer of the material
being installed, printed copies of these recomendati ons, prior to
installation shall be provided. Installation of the itemw Il not be
allowed to proceed until the recomendati ons are received and approved.

SD-08 Statenments
Test Pl an; GA
Test plan defining the tests required to ensure that the system neets

technical, operational and performance specifications, 60 days prior to the

SECTI ON 16710 Page 3



Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

proposed test date. The test plan nust be approved before the start of any
testing. The test plan shall identify the capabilities and functions to be
tested, and include detailed instructions for the setup and execution of
each test and procedures for evaluation and docunentation of the results.
Qualifications; GA
The qualifications of the Manufacturer, Contractor, and the Installer to
performthe work specified herein. This shall include proof of the m ninum
qual i fications specified herein.

SD- 09 Reports
Test Reports; GA

Test reports in booklet formwi th w tness signatures verifying execution of

tests. Test results will also be provided on 3-1/2 inch diskettes in ASCII
format. Reports shall show the field tests perforned to verify conpliance
with the specified performance criteria. Test reports shall include record

of the physical paraneters verified during testing. Test reports shall be
subnmitted within 7 days after conpletion of testing.

SD-13 Certificates
Prem ses Distribution Systen GA

Witten certification that the prem ses distribution systemconplies with
the ANSI/TI A/ El A-568-A, ANSI/TIA El A-569-A, and ANSI/TI A/ El A-606 standards.

Mat eri al s and Equi pnent; GA.

Where naterials or equi pnent are specified to conform be constructed or
tested to neet specific requirenents, certification that the itens provided
conformto such requirenments. Certification by a nationally recognized
testing | aboratory that a representative sanple has been tested to neet the
requi renents, or a published catal og specification statenment to the effect
that the itemneets the referenced standard, will be acceptable as evidence
that the itemconforns. Conpliance with these requirenents does not
relieve the Contractor from conpliance with other requirenents of the

speci fications.

Installers; GA

The Contractor shall submit certification that all the installers are
factory certified to install and test the provided products.

SD- 18 Records
Record Keepi ng and Docunentati on; GA.

Docunent ati on on cables and term nation hardware in accordance with
ANSI / TI A/ El A- 606.

1.6 DELI VERY AND STORAGE

SECTI ON 16710 Page 4



Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

Equi prent delivered and placed in storage shall be stored with protection
fromthe weather, humidity and tenperature variation, dirt and dust or
ot her contam nants.

1.7 OPERATI ON AND MAI NTENANCE MANUALS

Commercial off the shelf manuals shall be furnished for operation,
installation, configuration, and nmai ntenance for all products provided as a
part of the prenmises distribution system Specification sheets for al
cabl e, connectors, and other equi pnent shall be provided

PART 2 PRODUCTS
2.1 MATERI ALS AND EQUI PMENT

Mat eri al s and equi pnent shall be the standard products of a manufacturer
regul arly engaged in the manufacture of the products and shall be the

manuf acturer's | atest standard design that has been in satisfactory use for
at least 1 year prior to installation. Materials and equi pnent shal
conformto the respective publications and other requirenments specified

bel ow and to the applicable requirements of NFPA 70.

2.2 UNSHI ELDED TW STED PAI R CABLE SYSTEM
2.2.1 Backbone Cabl e

Backbone cabl e shall neet the requirenents of |ICEA S-80-576 and

ANSI / TI A/ El A-568- A for Category 3 100-ohm unshi el ded twi sted pair cable
Cabl e shall be | abel-verified. Cable jacket shall be factory marked at
regul ar intervals indicating verifying organization and performance |evel
Conductors shall be solid untinned copper 24 AWG. Cable shall be rated CWVR
per NFPA 70.

2.2.2 Hori zont al Cabl e

Hori zontal cable shall neet the requirenments of ANSI/TIA/ El A-568-A-5 for
Category 5e. Cable shall be label-verified. Cable jacket shall be factory
mar ked at regular intervals indicating verifying organization and
performance level. Cable shall be rated CMG per NFPA 70.

2.2.3 Connecti ng Har dware

Connecting and cross-connecting hardware shall be the sanme category as the
cable it serves. Hardware shall be in accordance with ANSI/TI A/ El A-568- A.

2.2.3.1 Tel ecommuni cations CQutlets

Wal | and desk outlet plates shall cone equipped with two nodul ar jacks, and
two fiber optic ST type connectors. Modul ar jacks shall be the sane
category as the cable they terninate and shall neet the requirements of

ANSI / TI A/ El A-568-A. Mdul ar jack pin/pair configuration shall be T568A per
ANSI / TI A/ El A-568-A. Mdul ar jacks shall be keyed. Faceplates shall be
provi ded and shall be ivory in color, inpact resistant plastic.. CQutlet

SECTI ON 16710 Page 5



Ft Hood Barracks Rebuild, 9200 Bl ock FHBR9
ACCOVPANYI NG AMENDVENT NO. 0004 TO SOLI Cl TATI ON NO. DACA63- 00- B- 0028

assenblies used in the prem ses distribution systemshall consist of

nodul ar jacks assenbled into both sinplex and duplex outlet assenblies in

singl e or doubl e gang covers as indicated on the drawi ngs. The nodul ar

jacks shall conformto the requirenents of ANSI/TIA/ El A-568-A, and shall be
rated for use with Category 5e cable in accordance with ANSI/TI A/ El A-568- A-5
and shall neet the Link Test paraneters as listed in TIAEIA TSB 67 and

suppl enented by ANSI/ TI A/ El A-568-A-5

2.2.3.2 Pat ch Panel s

Pat ch panel s shall consist of eight-position nmodular jacks, with rear
nmount ed type 110 insul ation displacenent connectors, arranged in rows or
colums on 19 inch rack nounted panels. Jack pin/pair configuration shal
be T568A per ANSI/TI A El A-568-A. Jacks shall be unkeyed. Panels shall be
provided with | abeling space. The nmodul ar jacks shall conformto the
requi renments of ANSI/TIA/ El A-568-A, and shall be rated for use with
Category 5e cable in accordance with ANSI/TI A/ El A-568-A-5 and shall neet
the Link Test parameters as listed in TIA/EIA TSB 67 and suppl enented by
ANSI / TI A/ El A-568- A-5

2.2.3.3 Term nal Bl ocks

Term nal bl ocks shall be wall nmounted wire term nation units consisting of
i nsul ati on di spl acenent connectors mounted in plastic blocks, franes or
housi ngs. Bl ocks shall be type 110 which neet the requirenments of

ANSI / TI A/ El A-568-A, and shall be rated for use with Category 5e cable in
accordance with ANSI/TI A/ El A-568-A-5 and shall meet the Link Test
paraneters as listed in TIAEIA TSB 67 and suppl enented by

ANSI / TI A/ EI A-568-A-5. Bl ocks shall be nobunted on standoffs and shal

i ncl ude cabl e managenent hardware. Insulation displacenent connectors
shall terminate 22 or 24 gauge solid copper wire as a mninum and shall be
connected in pairs so that horizontal cable and connected junper wires are
on separate connected termnals

2.3 COAXI AL CABLE SYSTEM
2.3.1 Backbone Cabl e

Backbone cabl e shall neet the requirements of ANSI/TIA/ El A-568- A 10BASE5
for coaxial cable. Cable shall be |abel-verified. Cable jacket shall be
factory marked at regular intervals indicating verifying organization and
performance level. Cable shall be rated CMP per NFPA 70. Cable shall have
band marki ngs every 8 feet for transceiver tap placenent.

2.3.2 Hori zontal Cable
Hori zontal cable shall neet the requirenments of ANSI/TIA/ El A-568- A10BASE2
for coaxial cable. Cable shall be |abel-verified. Cable jacket shall be
factory marked at regular intervals indicating verifying organization and
performance |level. Cable shall be rated CMP per NFPA 70.

2.3.3 Connecti ng Hardware

2.3.3.1 Connectors
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Connectors shall neet the requirenments of ANSI/TIA/ El A-568-A 10BASE5 or
10BASE2 for coaxial cable connectors, as required for the service. Station
cabl e facepl ates shall be provided and shall be ivory in color, inpact

resi stant plastic, single gang, with doubl e-sided femal e BNC coupl er

2.4 FI BER OPTI C CABLE SYSTEM
2.4.1 Backbone Cabl e
2.4.1.1 Si ngl enode

Si ngl enode fiber optic backbone cable shall neet the requirenents of |CEA
S-83-596 and the followi ng: operation at a center wavel ength of 1310 nm
core/cladding dianeter 8.3 nominal /125 mcroneter; maxi num attenuation 2.0
dB/ km at 1300 nm 1.75 dB/km at 1550 nm Nunerical aperture for each fiber
shall be a mninmmof 0.10. Cable construction shall be tight buffered
type. Cable shall be inprinted with fiber count and aggregate |ength at
regul ar intervals. |Individual fibers shall be color coded for
identification. Cable shall be rated per NFPA 70.

2.4.2 Hori zontal Distribution Cable
2.4.2.1 Si ngl enode

Si ngl enode fiber optic horizontal cable shall neet the requirenents of |CEA
S-83-596 and the followi ng: operation at a center wavel ength of 1310 nm
core/claddi ng dianeter 8.3 nominal /125 m croneter; maxi num attenuation 2.0
dB/ km at 1300 nm 1.75 dB/km at 1550 nm Nunerical aperture for each fiber
shall be a mininmmof 0.10. Cable construction shall be tight buffered
type, two strands. Individual fibers shall be color coded for
identification. Cable shall be inprinted with fiber count, fiber type, and
aggregate length at regular intervals of 3 feet. Cable shall be rated and
mar ked per NFPA 70.

2.4.3 Connecti ng Hardware
2.4.3.1 Connectors

Connectors shall be ST type with ceramic ferrule material with a maxi mum
insertion loss of .5 dB. Connectors shall neet performance requirenents of
ANSI / TI A/ EI A-568-A. Connectors shall be field installable. Connectors
shall utilize adhesive for fiber attachment to ferrule. Connectors shal
termnate fiber sizes as required for the service. Station cable

facepl ates shall be provided and shall be ivory in color, inpact resistant
plastic, single gang, with doubl e-sided fenmale ST coupler

2.4.3.2 Pat ch Panel s

Pat ch panels shall be a conplete system of conponents by a single

manuf acturer, and shall provide term nation, splice storage, routing,
radius limting, cable fastening, storage, and cross-connection. Patch
panels shall be 19 inch rack nmounted panels. Patch panels shall provide
strain relief for cables. Panels shall be provided with | abeling space
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Pat ch panel connectors and couplers shall be the sanme type and
configuration as used el sewhere in the system

2.5 EQUI PMENT RACKS
2.5.1 Fl oor Mounted Open Frane

Fl oor mounted equi pnent racks shall be welded steel or alum numrelay racks
with uprights to nount equi pnment 19 inches wide. Uprights shall be 3 inch
deep channel, 1-1/4 inches wide, drilled and tapped 12-24 in a 1/2 inch
pattern. Racks shall be provided with a standard top crossnenber, and
predrilled base plate to allow floor fastening. Open frane equi pnent racks
shall be 7 feet in height and clear coated. AC outlets shall be provided
as shown.

2.5.2 Cabl e CGui des

Cabl e gui des shall be specifically manufactured for the purpose of routing
cables, wires and patch cords horizontally and vertically on 19 inch

equi pnent racks. Cable guides shall consist of ring or bracket-like

devi ces mounted on rack panels for horizontal use or individually nounted
for vertical use. Cable guides shall mount to racks by screws and/or nuts
and | ockwashers.

2.6 EQUI PMENT MOUNTI NG BACKBOARD

Pl ywood backboards shall be provided, sized as shown, painted with white or
light colored paint. Provide at |east two backboards, each 1220 nm x 2439
nm x 19 nmin each tel ecomunication room

2.7 TELECOVMUNI CATI ONS OUTLET BOXES

El ectrical boxes for tel econmunication outlets shall be 4-11/16 inch square
by 2-1/8 inches deep with mninmum 3/8 inch deep single or two gang pl aster
ring as shown. Provide a mininmum1l inch conduit.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Syst em conponents and appurtenances shall be installed in accordance with
NFPA 70, manufacturer's instructions and as shown. Necessary

i nt erconnections, services, and adjustnents required for a conplete and
operabl e signal distribution systemshall be provided. Conponents shall be
| abel ed in accordance with ANSI/TI A/ El A-606. Penetrations in fire-rated
construction shall be firestopped in accordance with Section 07840

FI RESTOPPI NG. Conduits, outlets and raceways shall be installed in
accordance with Section 16415 ELECTRI CAL WORK, INTERIOR. Wring shall be
installed in accordance with ANSI/TI A/ El A-568- A and as specified in Section
16415 ELECTRI CAL WORK, INTERIOR. Wring, and term nal blocks and outlets
shal | be marked in accordance with ANSI/TI A/ El A-606. Cables shall not be
installed in the sane cable tray, utility pole conpartnment, or floor trench
conpartnent with ac power cables. Cables not installed in conduit or

wi reways shall be properly secured and neat in appearance and, if installed
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in plenuns or other spaces used for environnmental air, shall conply with
NFPA 70 requirenents for this type of installation

3.1.1 Hori zontal Distribution Cable

The rated cable pulling tension shall not be exceeded. Cable shall not be
stressed such that twi sting, stretching or kinking occurs. Cable shall not
be spliced. Fiber optic cables shall be installed either in conduit or
through type cable trays to prevent m crobending |osses. Cable shall not
be run through structural nmenbers or in contact with pipes, ducts, or other
potentially damaging itens. Placenent of cable parallel to power
conductors shall be avoided, if possible; a mninmmseparation of 12 inches
shall be mmi ntai ned when such placenent cannot be avoi ded. Cables shall be
term nated; no cable shall contain unterm nated elenents. M ni mum bendi ng
radi us shall not be exceeded during installation or once installed. Cable
ties shall not be excessively tightened such that the transm ssion
characteristics of the cable are altered

3.1.2 Ri ser and Backbone Cabl e
Vertical cable support intervals shall be in accordance with manufacturer's
recommendati ons. Cable bend radius shall not be less than ten tines the
outsi de dianeter of the cable during installation and once installed
Maxi mum tensile strength rating of the cable shall not be exceeded. Cable
shall not be spliced

3.1.3 Tel ecommuni cations Qutlets

3.1.3.1 Facepl at es

As a mnimum each jack shall be labeled as to its function and a uni que
nunber to identify cable |ink

3.1.3.2 Cabl es
Unshi el ded twi sted pair and fiber optic cables shall have a mni mum of 6
i nches of slack cable loosely coiled into the tel ecommuni cati ons outl et
boxes. M ni mum manufacturers bend radius for each type of cable shall not
be exceeded

3.1.3.3 Pul | Cords

Pull cords shall be installed in all conduit serving tel ecomrunications
outlets which do not initially have fiber optic cable installed

3.1.4 Term nal Bl ocks
Term nal bl ocks shall be mounted in orderly rows and columms. Adequate
vertical and horizontal wire routing areas shall be provi ded between groups
of blocks. |Industry standard wire routing guides shall be utilized

3.1.5 Unshi el ded Twi sted Pair Patch Panels

Pat ch panels shall be mounted in equi pnent racks with sufficient nodul ar
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jacks to acconmodate the installed cable plant plus 10 percent spares.
Cabl e gui des shall be provided above, bel ow and between each panel

3.1.6 Fi ber Optic Patch Panels

Pat ch panels shall be mounted in equipnent racks with sufficient ports to
accommodate the installed cable plant plus 10 percent spares. A slack |oop
of fiber shall be provided within each panel. Loop shall be 3 feet in

l ength. The outer jacket of each cable entering a patch panel shall be
secured to the panel to prevent novenent of the fibers within the panel
usi ng clanps or brackets specifically manufactured for that purpose

3.1.7 Equi pnent Racks

Open frame equi pnent racks shall be bolted to the floor. Cable guides
shal |l be bolted or screwed to racks. Racks shall be installed |evel
Ganged racks shall be bolted together. Ganged rack cabinets shall have
adj acent side panels removed. Wall nounted racks shall be secured to the
nmounting surface to prevent fully | oaded racks from separating fromthe
nounting surface.

3.1.8 Rack Mbunted Equi prment

Equi pmrent to be rack nounted shall be securely fastened to racks by neans
of the manufacturer's recomended fasteners.

3.2 TERM NATI ON

Cabl es and conductors shall sweep into term nation areas; cables and
conductors shall not bend at right angles. Manufacturer's mninimum bendi ng
radi us shall not be exceeded. When there are nultiple systemtype drops to
i ndi vi dual workstations, relative position for each system shall be

mai nt ai ned on each systemtermnnation block or patch panel

3.2.1 Unshi el ded Twi sted Pair Cabl e

Each pair shall be term nated on appropriate outlets, term nal blocks or
patch panels. No cable shall be untermi nated or contain unterm nated

el enents. Pairs shall remain twi sted together to within the proper

di stance fromthe termination as specified in ANSI/TI A/ El A-568- A
Conductors shall not be danaged when renoving insulation. Wre insulation
shall not be damaged when renpvi ng outer jacket.

3.2.2 Coaxi al Cabl e

Home run type station cables shall be term nated at each end. Backbone
cabl es shall be terminated with appropriate connectors or end-of-1ine
term nators as required. Loop-type cable systens shall be termnated with
appropriate drop connectors and term nators as required. Backbone cable
shield conductor shall be grounded to communi cations ground at only one
poi nt and shall not nmake electrical contact with ground anywhere el se

3.2.3 Fi ber Optic Cable
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Each fiber shall have connectors installed. The pull strength between the
connector and the attached fiber shall be not |less than 25 pounds. The
mated pair |oss, without rotational optimzation, shall not exceed 1.0 dB
Fi ber optic connectors shall be installed per ANSI/TIA El A-568- A

3.3 GROUNDI NG
Signal distribution systemground shall be installed in the
tel econmruni cati ons entrance facility and in each tel ecomuni cati ons cl oset
in accordance with ANSI/TI A/ El A-607 and Section 16415 ELECTRI CAL WORK
I NTERI OR.  Equi prent racks shall be connected to the electrical safety
gr ound.

3.4 ADDI TI ONAL MATERI ALS

The Contractor shall provide the followi ng additional materials required
for facility startup

a. 10 of each type outlet.
b. 10 of each type cover plate.
c. 1 of each type term nal block for each tel econmunications cl oset.

d. 1 Set of any and all special tools required to establish a cross
connect and to change and/or maintain a term nal bl ock

3.5 ADM NI STRATI ON AND LABELI NG
3.5.1 Label i ng
3.5.1.1 Label s
Al'l | abels shall be in accordance with ANSI/TI A/ El A- 606
3.5.1.2 Cable

All cables will be | abel ed using color |abels on both ends with unencoded
identifiers per ANSI/TIA ElI A- 606

3.5.1.3 Term nati on Har dwar e

Al'l workstation outlets and patch panel connections will be |abel ed using
col or coded | abels with unencoded identifiers per ANSI/TIA/ El A-606

3.6 TESTI NG

Mat eri al s and docunentation to be furnished under this specification are
subject to inspections and tests. All conponents shall be term nated prior
to testing. Equipment and systens will not be accepted until the required
i nspections and tests have been made, denpnstrating that the signa

di stribution system conforns to the specified requirenents, and that the
requi red equi pnment, systens, and docunentation have been provided
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3.6.1 Unshi el ded Twi sted Pair Tests

Al netallic cable pairs shall be tested for proper identification and
continuity. All opens, shorts, crosses, grounds, and reversals shall be
corrected. Correct color coding and term nation of each pair shall be
verified in the communi cations closet and at the outlet. Horizontal wring
shall be tested fromand including the term nation device in the

communi cations closet to and including the nodular jack in each room
Backbone wiring shall be tested end-to-end, including term nation devices,
fromternminal block to terminal block, in the respective comrunications
closets. These test shall be conpleted and all errors corrected before any
ot her tests are started

3.6.2 Category 5e Circuits

All category 5e circuits shall be tested using a test set that neets the
Class |l accuracy requirenments of TIA/EIA TSB 67 standard, including the
additional tests and test set accuracy requirenents of ANSI/TIA/ El A-568-A-5
Testing shall use the Basic Link Test procedure of TIA/EIA TSB 67, as
suppl enmented by ANSI/TI A/ El A-568-A-5. Cables and connecti ng hardware which
contain failed circuits shall be replaced and retested to verify the
standard is net.

3.6.3 Coaxi al Cabl e

Cabl e shall be tested for continuity, shorts and opens. Characteristic

i npedance shall be verified over the range of intended operation. Cable

I ength shall be verified. Cable shall be sweep tested for attenuation over
the range of intended operation

3.6.4 Fi ber Optic Cable

Unl ess stated otherwi se, tests shall be perfornmed from both ends of each
circuit. Connectors shall be visually inspected for scratches, pits or
chips and shall be reterminated if any of these conditions exist. Each
circuit leg and conplete circuit shall be tested for insertion | oss at 850
and 1300 nmusing a light source simlar to that used for the intended
communi cations equi pnent. High-resolution optical tine domain
reflectometer (OTDR) tests shall be perforned from one end of each fiber
Scal e of the OIDR trace shall be such that the entire circuit appears over
a mni mum of 80 percent of the X-axis.

-- End of Section --
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SECTI ON 16781
MASTER ANTENNA TELEVI SI ON SYSTEM
AM#0004
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

CODE OF FEDERAL REGULATI ONS ( CFR)

47 CFR 15 Radi o Frequency Devi ces

47 CFR 17 Construction, Mrking, and Lighting of
Antenna Structures

47 CFR 25 Satellite Communi cati ons

47 CFR 76 Cabl e Tel evi sion Service

0

ELECTRONI C | NDUSTRI ES ASSCCI ATI ON ( EI A)
El A ANSI/ EI A/ TI A-222-F (1996) Structural Standards for Stee
Ant enna Towers and Antenna Supporting
Structures
El A ANSI/ ElI A-411-A (1986) Electrical and Mechanica
Characteristics of Earth Station Antennas
for Satellite Conmunications
FEDERAL AVI ATI ON ADM NI STRATI ON ( FAA)
FAA AC 70/ 7460-1 (Rev J) Qpbstruction Marking and Lighting
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI C ENG NEERS (| EEE)
| EEE C2 (1997) National Electrical Safety Code
NATI ONAL CABLE TELEVI SI ON ASSOCI ATI ON ( NCTA)
NCTA- 02 (1989; Revised Cct 1993) NCTA Recommrended
Practices for Measurenments on Cable

Tel evi si on Systens

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
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NFPA 70 (1996) National Electrical Code

NFPA 780 (1995) Installation of Lightning
Protecti on Systens

UNDERWRI TERS LABORATORI ES (UL)

UL 467 (1993; Rev thru Aug 1996) G oundi ng and
Bondi ng Equi pnent

1.2 GENERAL REQUI REMENTS

1.2.1 St andard Products
Equi prent and nmaterials shall be standard products of a manufacturer
regul arly engaged in the manufacture of such products and shall be the
manuf acturer's | atest standard design in satisfactory use for at |east 2
years prior to bid opening. Equipnment shall be supported by a service
organi zation that is, in the opinion of the Contracting O ficer, reasonably
convenient to the site.

1.2.2 Identical Itens

Items of the sanme classification shall be identical. This requirenent
i ncl udes equi prent, {AM#4} assenblies, parts, and conponents.

1.2.3 Namepl at es
Each maj or conponent of equi pment shall have the manufacturer's nane,
address, nodel and catal og nunber, and serial number on a plate secured to
the equi prent.

1.2.4 Verification of Dinensions
The Contractor shall becone faniliar with the details of the work and
wor ki ng conditions, shall verify dinensions in the field, and shall advise
the Contracting O ficer of any discrepancies before perforning the work

1.3 SYSTEM DESCRI PTI ON

{AME4} . Al equipnent used shall be designed for comrercial and
i ndustrial applications.

1.3.1 System Confi gurati on
The system shall consist of passive cable distribution equipnent
1.3.1.1 Cabl e Distribution System
The cabl e distribution system shall consist of coaxial cables, user
interfaces and ancillary hardware as required to neet the system

requi rements specified

1.3.1.2 Mai nt enance Accessibility
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Parts which require periodic service or nmintenance shall be easily
accessi bl e.
1.4 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
subnmttals having an "FIO' designation are for information only. The
follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
{AME4} .
SD- 09 Reports
Test Procedures and Pl ans; FIO
Test procedures and plans, 30 days prior to proposed test date. The plan
shall conformto NCTA-02 and include proposed nmethods of docunenting test
results.
Testing; FIO
Test reports in booklet formshowing all field tests perfornmed to adj ust
each conponent and all acceptance tests perfornmed to prove conpliance with
the specified performance criteria, upon conpletion and testing of the
installed system {AwW4} _ .
{AM#4} _ DELETED.
1.5 DELI VERY AND STORAGE
Equi prent shall be delivered in original packages with | abels intact and
identification clearly marked. Equi prment and conponents shall be protected
fromthe weather, humidity and tenperature variations, dirt and dust, or
ot her contam nants.
1.6 ENVI RONMVENTAL CONDI TI ONS
System conponents | ocated inside buildings shall conformto the specified
performance when subjected to any conbination of the follow ng
envi ronnental conditions:
Tenperature: At 40 to 100 degrees F.
Rel ative hum dity: FromO to 100 percent (no water condensation).
PART 2 PRODUCTS
2.1 CABLE DI STRI BUTI ON PLANT
2.1.1 Coaxi al Cabl e

{AMH4} .
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2.1.1.1 I nsi de Pl ant Cabl es

Al'l coaxial cables used for wiring within a building shall conformto NFPA
70. Non-plenuminside plant cables with a 0.500 inch OD or |arger shal
neet all requirenments specified for outside plant cables, with the
exception of the outer jacket. The inside plant cabling 0.500 inch OD or
| arger shall be nonjacketed with a bare outer conductor. Inside plant
cables less than 0.500 inch OD shall be PVC jacketed and shall have a

brai ded copper or al unm num outer conductor with 65 plus or mnus 5 percent
braid coverage. The inner conductor shall be copper clad steel wire or
solid copper and an alum num foil bonded to the outside of the dielectric
The cabl e shall have a polyethylene foamdielectric unless used in plenum
applications. Were cabling is to be placed in plenum ducts and ot her

ai r-handling spaces the cable shall neet NFPA 70.

2.1.1.2 El ectrical Characteristics
The foll owing types of cables are acceptable for use in the distribution
system The cables shall as a m ninmum conformto the foll ow ng
speci fications:
a. Cables 0.500 inch OD and larger:

Max Attenuation at 68 Degrees F (dB/ 100 Ft)
Frequency (MHz)

Accept abl e Type (OD) 55 216 300 450 890
0. 500 0. 54 1.10 1.32 1.65 2.6
0. 750 0. 37 0.76 0.91 1.12 1.8

Characteristic
| npedance: 75 plus or nminus 2 ohns

Capacitance (per ft.): 15.5 picofarads

Vel ocity of
Propagati on: 87 percent

M ni mum St ruct ur al
Return Loss: 26 dB

DC Resi stance at 68 Degrees (ohns): 0.500 0.750
| nner Conduct or: 1.34 0.57
Cut er Conduct or: 0. 39 0.18

b. Cables Iess than 0.500 inch OD:
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Max Attenuation at 68 Degrees F (dB/ 100 Ft)
Frequency (MHz)

Accept abl e Type 55 216 300 50 890
RG 6 1.05 3.05 3.55 4.40 6.51
RG 11 0. 96 1.9 2.25 2.77 4.31
RG 59 2.05 3.80 4.45 5.46 8.10

Characteristic:

| npedance 75 plus or mnus 2 ohns

Capacitance: 17 picofarads per foot

Vel ocity of Propagation: 81 plus or minus 3 percent
2.1.2 Qutlets

Qutlets with plates shall be wall nmounted and shall not protrude fromthe
face of the wall nmore than 1/4 inch. Each outlet shall have an attenuation
of less than 0.1 dB and a VSWR of less than 1.15 to 1. Cable Connectors
shall be 75 ohm Type "F" self-term nating units. Al nmetallic portions of
connectors shall be conposed of anodized brass, beryllium copper or
phosphorus bronze. CQutlet connector shall be Type "F' fenmale plug

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Interior installations shall conply with NFPA 70. {AM#4} . Al system
conponents shall be installed in accordance with the nmanufacturer's
speci fications and recomendati ons.

3.2 {AW#4} GROUNDI NG

Grounding shall be in accordance with applicable portions of NFPA 70, NFPA
780, IEEE C2, UL 467 and EI A ANSI/EI A/ TI A-222-F. The nmaximum resi stance to
ground at the connection point for all system conponents shall be 25 ohns.
The groundi ng conductors shall be as a mninum No. 6 AWG solid copper

All system conponents shall have a direct connection to ground

3.3 TESTI NG

The Contracting O ficer shall be notified 30 days before systens are ready
for acceptance tests. The acceptance tests shall not be conducted prior to
the system havi ng experienced 60 days of satisfactory operation, the |ast
20 days of which shall have been with no conponent failures. The
acceptance tests shall be perforned in accordance with the approved Test

Pl an and conformto NCTA-02 and conducted in the presence of the
Contracting Officer. Al instrunents, personnel, and transportation
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required for the tests shall be provided by the Contractor

3.3.1 { AM#4} DELETED

3.3.2 Cabl e Testing

After installation of the cable and before splicing in the system
conponents, each cable section shall be tested using a tine domain
reflectometer (TDR) to determ ne shorts, open, kinks, and other inpedance
di scontinuities and their |ocations. Cable sections showi ng adverse

i npedance discontinuities shall be replaced at the Contractor's expense
There shall be no cable splices between system conponents unl ess approved
by the Contracting Oficer.

-- End of Section --

SECTI ON 16781 Page 6



	AMENDMENT NO. 0004
	PAGES 2 THRU 4 OF 4
	TABLE OF CONTENTS
	VOLUME I - DINING FACILITY
	03300 - CAST-IN-PLACE STRUCTURAL CONCRETE
	07413 - METAL SIDING
	07416 - STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM
	08520 - ALUMINUM WINDOWS
	10101 - MISCELLANEOUS ITEMS
	16710 - PREMISES DISTRIBUTION SYSTEM
	16781 - MASTER ANTENNA TELEVISION SYSTEM

	VOLUME II - BARRACKS AND CENTRAL PLANT
	04200 - MASONRY
	07413 - METAL SOFFIT
	07416 - STRUCTURAL STANDING SEAM METAL ROOF (SSSMR) SYSTEM
	09720 - WALLCOVERINGS
	13280 ATT - SURVEYS
	16710 - PREMISES DISTRIBUTION SYSTEM
	16781 - MASTER ANTENNA TELEVISION SYSTEM



	AM: 
	 NO: 0004

	SOL: 
	 DATE: 31 JULY 2000

	ISSUED BY: 
US ARMY ENGINEER DISTRICT, FORT WORTH
ATTN: CESWF-CT (RM 2A19)
PO BOX 17300
FORT WORTH, TX 76102-0300
	NUMBER: 1
	9XB: Off
	9XA: Yes
	11B: Off
	DESCRIPTION: 
The Solicitation for BARRACKS REBUILD, 9200 BLOCK, FORT HOOD, TEXAS, is amended as follows:

See Continuation Sheets.


NOTE:  Bid Opening Date and Time remains "8 SEPTEMBER 2000, AT 2 P.M. LOCAL TIME," as previously announced.

	11C: Yes
	11A: Yes
	SOLICITATION NO: DACA63-00-B-0028
	PAGE2: 4
	PAGE1:   1
	DATE: 30 AUGUST 2000


